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FOREWORD 

This second volume of th« K-MUST Final Report documents nine major 
studies conducted to test system modules presented In Volume I. The first 
eight of the nine studies represent doctoral dissertations prepared by 
K-MUST staff members or other graduate students In the College of Education 
at Kansas State University. The nint') study Is the second annual cycle of 
the K-MUST Handbook for Vocational and Technical Education Planners , 

The first two studies examine the accuracy of the manpower demand 
projecting system module. Dr. Jininle L. Downing, presently Academic Dean 
at Barton County Coirmunlty College, Investigated the accuracy of projections 
In small labor markets while Or. R. B. Daniels, presently State Supervisor 
of Industrial Education, Investigated the accuracy of projections in larger 
urban labor markets. 

In the third study. Dr. Robert Price, presently a research project 
director at Southern Illinois University, examined the relationships between 
manpower demand and student Interest to determine If these two factors are 
compatible planning criteria. He also studied the relationships between 
these two planning criteria and the present vocational enrollment In Kansas 
In an effort to determine the basis of past program planning In the state. 
During his Investigations, he tested the student Interest systems module. 

Dr. Brynjulv Norhelm, presently a lecturer at the University of 
Oslo In Norway, projected net manpower needs In the Kansas City Standard 
Metropolitan Statistical Arer in the fourth study. Of special Interest was 
an examination of overlapping efforts occuring because of coordination 
problems across the Kansas-Missouri state line. In the course of his study, 
he tested the Interfacing system module and the Interstate planning module. 

In the fifth study. Dr. Jim Downs, presently an associate professor 
at Metropolitan State College In Denver, examined facility usage In Kansas' 
fourteen area schools. During the course of his work, he tested the facility 
usage system module. 

The disadvantaged and handicapped system module was tested In the 
sixth study. Dr. David Jones, presently principal at Olathe High School In 
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Olathe, Kansas, examined the participation rates of five disadvantaged or 
handicapped groups in Kansas' fourteen area schools. Participation rates 
are presented by school, by program and by program type across schools. 

In the seventh study. Dr. Jack Oe Vore, presently an assistant 
professor at the University of Arkansas, examined societal cost/benefit 
relationships of various training programs In Kansas* fourteen area schools. 
Of special Interest was his approach to estimating payback periods and long 
run accrued benefits. During his study, he tested the cost-benefit system 
module. 

In the eighth study. Dr. Dale Brooks, presently director of the 
Central Kansas Area Vocational Technical School, developed optimum program 
mixes for the CKAVTS service area and the state as a whole relative to 
placement of graduates In employment related to their training. A comparison 
of the optimum mixes and the present mixes proved very Interesting. During 
the course of his work, he tested the optimum program mix system module. 

Finally, In the ninth study, the K-MUST staff presents an Interfacing 
of manpower demand and manpower supply for the state and eleven regions within 
the state, estimates of upgrading training needs, a summary of student Interest 
data, and data tables summarizing potential student populations. This study 
Is the second cycle of a continuing system report entitled the K-MUST 
Handbook for Vocational and Technical Education Planners. 
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Part 1 



A COMPARISON OF FEDERAL MATRIX MANPOWER NEEDS PROJECTIONS 
AND EMPLOYER SURVEY MANPOWER NEEDS PROJECTIONS 
FOR SMALL LABOR MARKETS 



Jlmmle Lee Downing 
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Chapter 1 
INTRODUCTION 
BACKGROUND 

The manpower and educational legislation of the last decade has contin- 
uously underlined the need for niore and better Information about the manpower . 
needs of current. and future local labor markets. Section 106 of the Manpower 
Development and Training Act^ as amended and Section 123 of the 1968 Amendments 
to the 1963 Vocational Education Act^ Indicate that projections of present and 
future manpower needs are an essential part of the vocational planning effort. 

The Departn)ent of Labor presently recognizes at least five major tech- 
niques which can be used to project manpower demand.^ These are: 

1. The Area Skills Survey, 

2. The Leading Indicators Experiment Approach, 

3. The Industry Expert Approach, 

4. The Unfilled Job Openings - Occupational Outlook Handbook Approach, 
and 

5. The BLS Occupation By Industry Approach. 

Of these five, the two which have proven most popular are the Area 
Skills Survey and the BLS Occupation By Industry Approach. (Note: The latter 
Is more comnonly call the BLS Matrix Approach while the former Is often called 
the Employer Survey.) In comparing these two approaches, several factors come 
to light Including the following.* 

1. Employer surveys are relatively expensive since the average Inter- 
view costs more than six dollars when time, travel and processing are considered. 

2. Employer surveys rely on a stratified random selection of firms to 
be surveyed for general Izablllty of the data. Since many firms do not respond, 
the general izablllty of the data Is In some question. 

3. There Is some question as to whether the average employer Is able 
to make accurate projections of long-range manpower needs for his firm. 

4. The matrix approach Is usually restricted to statewide or large 
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urban area projections since Input for the matrix Includes labor market profile 
data which are normally not available for small labor markets. 

5. When using the natlona. matrix there Is a question as whether the 
factors and ratios are applicable to small labor markets. 

Analyzing the above factors, It might seem that the Ideal way to gather • 
labor market needs data would be to use the matrix approach to project the needs 
of larger labor markets such as a state or the nation and use the employer sur- 
vey approach to project the needs of the local labor market. 

Examination of other factors, however. Indicates that most local voca- 
tional education administrators do not have the resources, time or expertise 
to conduct local surveys. Possibly the best solution to the problem of making 
manpower needs projections would be to modify present matrix approaches so ^ 
that reasonably accurate data could be generated for the local administrator. 

In September of 1971, the Division of Vocational Education of the Kansas 
Department of Education contracted with Kansas State University for the devel- 
opment of a management Information system to aid In the planning of vocational 
and technical education. An Integral part of this system Is a technique designed 
to forecast manpower needs In local labor markets. Because of limited funds, 
the employer survey technique was not deemed feasible which left only the matrix 
approach. However, as Indicated above, the matrix approach was tied to labor 
market profiles which were not available for the small labor markets. A new 
matrix approach was derived which broke away from the profile concept by utiliz- 
ing the BLS factors and ratios In conjunction with present local employment 
totals by Standard Industrial Classification (SIC).^ 

Although the modified matrix approach seems to be logically sound, there 
is no empirical evidence which can be used to evaluate the technique. 

STATEMENT OF THE PROBLEM 

This study will attempt to answer the question, "What Is the size and 
source of error In manpower projections generated by the modified matrix tech- 
nique?" 

PURPOSE OF THE STUDY 
Because of the Iwnediate need for evaluation of the modified matrix 
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technique, a longitudinal examination Is not feasible/ Estimates of present 
employment by occupation generated by the technique, however, can be empirically 
examined using cross-sectional techniques.^ Tne purpose of this study Is to 
partially evaluate the modified matrix technique by comparing the estimated 
present employment by occupation with the actual occupational profile (100 per- 
cent employer survoy) In two local areas In Kansas. 

NFED FOR THE STUDY 

Planning, evaluation and funding of vocational and technical education 
In Kansas will be based. In part, on the manpower needs projections generated 
by the modified matrix technique. It Is essential, therefore, that these pro- 
jections be as accurate as possible. If there are areas where significant In- 
accuracies result from the use of the technique, the system managers must be 
aware of both the type and degree of error as soon as possible. 

This study will provide a partial evaluation of the accuracy of the 
technique at a level where error can best be Identified and will Indicate pos- 
sible approaches for Improving projections. In addition, the cross-sectional 
format of the study will provide evaluation results before other evaluations 
are possible and hence decrease reaction time for Improvements of the techni- 
que. 

ASSUMPTIONS 

The analysis and Interpretation of data done In this study are based on 
the following assumptions: 

1. Employers will be able to define the occupations of their employees 
In terms used by the matrix approach. 

2. Employers will be willing to cooperate in providing data on the 
number and type of employees In their organization. 

3. Maximum error will be found in small labor markets where national 
and state ratios will be applied to local employment totals. (Note: Conversely, 
the larger the labor market, the better projections will be.) Hence, this study 
Is testing situations where inaccuracies will be greatest. 

4. Economic conditions will not significantly affect the degree of 
error found in small labor market projections generated by the modified matrix. 
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DELIMITATIONS 



Ihe following are delimitations of this study: 

1. Only two small labor markets will be surveyed and compared with 

matrix projections. 

2. Estimated employment will be compared with present employment, 
however, projected job openings cannot be compared with actual job openings for 
the projected period. This means that this study will provide only a partial 
evaluation of the technique. 

HYPOTHESES 

This study will evaluate the matrix technique by testing the following 
hypotheses. 

Hypothesis 1 

There will be a significant difference between the present occupational 
profile derived using the modified matrix approach and the occupational profile 
as determined by the employer survey. 

Hypothesis 2 

A rationale can be developed to define a scale table which will Indi- 
cate accuracy of projections for various sized labor markets. 
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Chapter 2 
BACKGROUND INFORMATION 
INTRODUCTION 

This chapter 1s concerned with background Information that Identifies* 
defines and explains key concepts used In this stu4y. 

DEFINITIONS 

Bureau of Labor Statistics (BLS) 

The Bureau of Labor Statistics Is a component of the Department of 
Labor which has the primary responsibility for the technical development and 
statistical adequacy of the matrix system used to project national manpower 
needs J 

Bureau of Labor Statistics Occupation by 
Industry Matrix (BLS Matrix) 

The BLS Matrix Is a set of employment and expansion ratios pertaining 
to various Industries and occupations within Industries. The matrix covers 

116 Industrial clusters and 162 occupational clusters which represent the en- 
2 

tire economy. 

Exoerlmental Employer Needs Survey 

The Experimental Employer Needs Survey Is a refined modification of 
the Area Skill Survey Technique used to project manpower needs. The Area 
Skill Survey Is conducted by means of a mall or interview questionnaire which 
asks Individual employers to forecast their employee requirements for a pro- 
jection period, taking Into account both replacement and expansion needs. 



Industry Expert Approach 

The Industry Expert Approach Is a method of projecting manpower needs 



using Interviews with Industry experts from a single Industry group. This 
method Is used to arrive at projections for a particular type of Industry.^ 

Labor Force 

The Labor Force Is the total number of workers available minus the 
size of the armed forces and assuming a national unemployment rate of three 
percent.5 

Labor Market 

The Labor Market Is the total number of jobs available In the economy* 

Leading Industries Experiment Approach 

The Leading Industries Experiment Approach projects manpower demand by 
Identifying the leading firms which might be among the more progressive and 
whose occupational mix and projected employment trend might provide Information 
useful for vocational education planning.^ 

Manpower Demand 

Is the total number of measured or projected skilled persons needed 
during the time period under consideration* categorized according to specific 
skill, or "skill cluster."^ 

Manpower Supply 

Is the total number of measured or projected skilled persons available 
during the time period under consideration, categorized according to specific 
skill or "skill cluster" and the supply source where this skilled person Is 
located.® 

Standard Industrial Classification (SIC) 

Is a system whereby each Industry Is assigned a code on the basis of 
Its major activity, which Is determined by the project or group of products 
produced or handled, or services rendered. The structure of the system makes 
It possible to classify establishments by Industry on a two digit, a three 
digit, or a four digit basis, according to the degree of detail In Information 

9 

which may be needed. 
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Unfilled Job Openings - Occupational 
Outlook Handbook APPfoacn ' 

This Is a technique for projecting manpower demand by using data avail- 
able from selected records Of the Employment Service agencies, In combination 
with routinely collected Information from other Federal and State agencies to 
form Its data base. This rfata may then be used for the planning of vocational 
programs JO 

THE HISTORICAL SETTING 

Over the past decade, manpower legislation has continuously emphasized 
the need for vocational education to be based on the manpower demands of the 
local community, the state and the nation. Examples of legislative acts which 
specifically address this need are: 

1. The Area Redevelopment Act of 1961,^^ 

2. The Manpower Development and Training Act of 1962,^^ 

3. The Vocational Education Act of 1963,^^ 

4. The Higher Education Facilities Act of 1963,^^ 

5. The Economic Opportunity Act of 1964,^^ 

6. The Civil Rights Act of 1964,^^ 

17 

7. The Higher Education Act of 1965,' 
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8. The Appalachian Act of 1965,'° 

9. The 1968 Amendments to the 1963 Vocational Education Act. 

The 1968 Amendments to the 1963 Vocational Education Act, possibly the 
most Influential legislation on vocational education today, states that It Is 
the responsibility of vocational educators to provide vocational training which 
Is "realistic In the light of actual or anticipated opportunities for gainful 
employment. To facilitate this mandate, the State Employment Security Com- 
mission offices are given the responsibility of "making available to the State 
board and local educational agencies occupational Information regarding reason- 
able prospects of employment In the community and elsewhere. .."^^ 

In many cases, the State Employment Security Commissions have not been 
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able to meet this responsibility. Medvin comments on this problem as follows 

The State Employment Services with no additional funding and with 
the traditional and costly skill survey technique available to them, 
have In many Instances been unable to furnish the information which by 
law they are obligated to provide. 



Given the responsibility to provide manpower needs data and without the 
funds to conduct manpower skill surveys, the Department of Labor has funded 
research to investigate alternative methods for projecting manpower needs. 
These include: 

1. The Leading Indicators Experiment Approach* 

2. The Industry Expert Approach, 

3. The Unfilled Job Openings - Occupational Outlook Handbook Approach, 
and 
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4. The BLS Occupation by Industry Approach. 

Of these alternative methods, the most satisfactory Is the BLS Occupa- 

tlon by Industry Approach more coitmonly referred to as the BLS Matrix Approach. 

This approach provides a reasonably detailed (by occupation) picture of a given 

25 

work force and Is relatively Inexpensive. 

The BLS Matrix Approach has two alternative techniques to the develop- 
ment of manpower needs projections; I.e., Area Projection Method A and Area 
Projection Method B. The first Is a relatively simple system that Is dependent 
upon both the base period national matrix (1960) and the projected national 
matrix (1975). The second Is more complex; It requires the development of an 
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area base period matrix (1960). 

The matrix Itself consists of a set of tables reflecting trends In 

employment for occupations within Standard Industrial Classifications. In 

simplest terms, the methods are techniques for utilizing the matrix to first 

determine the occupational profile of the area and second determine the pro- 

27 

jected manpower needs In those occupations. 

There are two major criticisms of the BLS Matrix Approach; I.e. , It 

28 

applies national trends to local (state) situations and It cannot provide 

29 

projections for small labor markets. In addition. State Employment Security 
Commissions are having difficulty findl j the financial resources necessary 
to develop projections utilizing this technique even though It Is relatively 
Inexpensive.^^ 

In the late summer of 1971, the Division of Vocational Education of the 

Department of Education In Kansas contracted with Kansas State University for 

the development of a system to project manpower needs which could be used as 
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a basis for planning vocational education. One of the criteria on which the 
system was to be based was that it be inexpensive enough to be cycled at least 
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once a year. Additionally. It was to have the capability of projecting manpower- 
needs In sroall labor markets utilizing localized trend data to the greatest 
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extent possible. 

The system development staff selected the matrix approach as that 
technique that most closely met the needs of the Department of Education. With 
the help of the State Employment Security Commission, the Regional Office of 
the Bureau of Labor Statistics and the Regional Manpower Administration Office, 
a new method of utilizing the matrix was developed which provided for the Input 
of localized trends and allowed for projections of small labor markets. 

Preliminary examination of the output of this modified matrix approach 
indicates that the errop In the development of occupational profiles for small 
labor markets Is not a restricting factor, however, further Investigation must 
be conducted with the Intent of Identifying areas where projections are weak 
and additional modifications might Improve the final output. 

AREA PROJECTION METHOD A 

Using this technique, estimates of area occupational requirements are 
made by applying 1960 and 1975 national Industry-occupational patterns to 
appropriate area Industry employment estimates; summing the occupational totals; 
computing a change factor (1960-1975) for each occupation; and applying the 

change factors. 

The equation used Is: 

"f^j (75)L^ (75) 
5,lflj{60)L^(60) 

where: 

L- (year) » total local employment In occupation j; 

(year) « total local employment In Industry 1; 

fa 4 (year) « National fraction of occupation j In Industry 1. 

As an example, (1) If automobile mechanics were employed In automobile 
sales and automobile repair industries exclusively, (2) if there were 10,000 
workers In automobile sales and 50,000 workers In automobile repair In a given 
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labor market In I960, and (3) If there are projected to be 12,000 workers In 
automobile sales and 55,000 workers In automobile repair In the same labor 
market In 1975, the calculations using Method A would be: 

(.4965* * 12>000^) (.2953* * SS.OOo'^) ^ (20,000^) 

(.4417* * 10,000^) + (.3321* * 50,000*^) * 
(Note: * Indicates the data Is from matrix tables, ^ Indicates that data Is 
estimated employment usually done by extrapolation of Unemployment Insurance 
Account records and ^ Indicates that the data Is from 1960 census occupational 
profiles and related data.) 

or, there will be about 21,120 automobile mechanics employed In 1975 which Is 
an Increase of 1,120 (21,120 - 20,000) automobile mechanics jobs from 1960 to 
1975. 

This technique Is limited In that 1960 census occupational profiles 
are not available for many local areas In the nation. 

THE MODIFIED MATRIX TECHNIQUE^^ 

The modified matrix technique developed by Kansas State University Is 
based on the following assumptions. 

1. The occupational structure of the local Industries Is similar to 
the national pattern for that type of Industry. 

2. Adjusting the derived local occupational profile In terms of the 
state occupational profile as presented by the Kansas Employment Security Com- 
mission will Improve the local occupattlonal profile estimate. 

3. National expansion figures for a particular type of occupation In 
a particular type of Industry are a reasonable estimate of how that type of 
Industry will expand In the local labor market. 

4. Adjustments of the local expansion estimates In terms of past local 
labor market trends will Improve the local expansion rate estimates. 

5. National replacement f actors are reasonable estimates of the re- 
placement rates In local Industry. 

6. The use of the present year industrial structure will offset some 
of the error derived from using national base factors and ratios. 

Based on the above assumptions, the modified matrix technique uses the 
following steps to project manpower needs. 
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1. Determine the Standard Industrial Classification (SIC) structure of 

the local conmunlty. 

2. Determine the occupational profile estimate of the local community. 

3. Adjust the local occupational profile estimate In terms of the 
state occupational profile provided by the Kansas Employment Security Commission. 

4. Oetemlne the projected expansion of employment for the projection 
period based on occupation by Industry rates. 

5. Adjust the projected expansion In tenns of the past labor market 

trends of the local area. 

6. Determine the need for replacement of workers In various occupa- 
tions. 

7. Sum replacement needs and expansion needs to determine total man- 
power needs over the projection period. 

These seven steps are explained in detail below. 

The Standard Industrial Classification 
(StC) Structure of the Local uoninumty 

The modified matrix approach requires that all employing firms In the 
labor market be Identified by (1) the nature of the work done by the firm as 
defined by SIC codes and (2) the number of employees In the firm. This data 
Is accumulated Into number of employees In a particular type of Industry (SIC) 

In the local labor market. 

The data on Individual firms Is based on a data set called Dun's Mar- 
ket Identifiers (R) which Is purchased from Dun and Bradstreet, Inc. This data 
set Is supplemented by the Employment Services Unemployment Insurance Account 
data, telephone directories, government directories. Department of Agriculture 
studies, and Wichita State University's Health Manpower Study. 

Deriving the Occupational Profile 

To break the employment by SIC Into employment by occupation, percent- 
ages found In the BLS Matrix are used. For example, the percent of workers In 
the furniture and fixture manufacturing Industry who are cabinetmakers (as Indi- 
cated In the BLS Matrix) Is presented In Table I below. 
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Table 1 



Percentage Of Furniture And Flxturie 
Workers Who Are Cabinetmakers 



Percentage of Workers 
1970 1980 

Cabinetmakers 6-40 ^»AZ 

If In a local community In 1971 there were 1,000 workers In the furni- 
ture and fixtures manufacturing Industry, then using a straight line technique, 
an estimated 62.02 cabinetmakers would be found In the industry locally. The 
formula used to derive this figure Is: 

(1970 Percent - 1970 Percent - 1980 Percent) Number of Workers 

1980 - 1970 

or: 

(.64 - .064 - .044^ ) (1000) « 62.02 

To • 



Estimate the Expansion Needs 

To estimate the expansion needs for workers of a particular type In a 
given Industry, figures In the BLS Matrix are used. Examples of these figures 
for cabinetmakers In the furnliure and fixture manufacturing Industry are found 
In Table II. 



Table 2 



Employment Of Cabinetmakers In Furniture 
And Fixture Manufacturing 



1970 Employment 1980 Employment • 

Furniture and Fixture Manufacturing 135,950 182,500 

Given the above figures. It is estimated that the number of cabinetmakers in 
furniture and fixture manufacturing will expand at a rate of approximately 
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thirty-four percent over a ten-year period or abour 3,4 percent per year. In 
the example, If a three-year expansion need projection Is required, then there 
would be a need for 6.32 cabinetmakers. The formula used to determine the 
number of cabinetmakers needed to meet expansion needs In the furniture and 
fixture manufacturing Industry Is: 

(Annual Expansion Rate) . (Number of Years) . (Number of Workers) 
or In the example: 

.034 X 3 X 62.02 

Once the expansion needs have been estimated, the total number of 
cabinetmakers and related expansion needs are summed for all SIC's. An 
example of how this might look Is presented In Table III. 

Table 3 

Summation Of Cabinetmaker Data For All SIC's 
In A Local Labor Market Situation 



Standard Industrial Classification Number of Cabinet- Expansion 

makers Needs 



Furniture and Fixture Manufacturing 62.02 6.32 



Furniture Repair 



9.43 1.20 



Furniture Sales H'S^ 2.33 

Construction 6*01 .44 

Other ^'34 

TOTAL 93.76 94 10.45 10 



Adjustment of the Estimated Occupational 
Profile 

The total number of cabinetmakers and related expansion needs computed 
for the local labor market are then adjusted In light of the difference between 
the BLS Matrix Model A estimates of the Kansas occupational profile as modified 
by the Kansas Employment Security Commission and the statewide unadjusted occu- 
pational profile generated by the modified matrix technique. For example, if 
the number of cabinetmakers generated by the modified matrix technique differ 
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by a -8.2 percent, the number of cabinetmakers estimated In the local labor 
market would be reduced by that percent. The expansion needs are treated In 
the same way. 

Adjustment of the Expansion Needs Based 
on local Labor warket Histories 

The history of the local labor market in terms of total employment Is 
examined for the past ten years. If the average Increase or decrease In employ- 
ment Is different than the change projected by the modified matrix for the total 
local labor market, then Individual occupational changes are adjusted accord- 
ingly. 

Computation of Replacement Needs 

Workers to fill new job openings Is not the only factor 1n the manpower 
demand picture and often It Is not even the major element. The need to replace 
workers who die, retire or leave the occupation Is also an Important factor. 

Annual replacement factors provided by the Employment Security Com- 
mission are used to compute the number of workers needed to replace those who 
die, retire, or leave the occupation. If the annual replacement factor for 
cabinetmakers Is 2.7 percent then In the example, 7.60 workers would be needed 
to replace cabinetmakers In the next three years. 

Total Needs 

The total manpower needs 1s equal to the sum of the expansion needs 
and the replacement needs. In the example, there would be a need for approxi- 
mately eighteen (7.60 + 10.45) cabinetmakers over the three-year period. 
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Chapter 3 



PROCEDURES 
INTRODUCTION 

The purpose of this chapter U to describe the procedures, data and 
tools that were used to evaluate the hypotheses presented In Chapter 1. 

THE POPULATIONS 

There are two types of populations directly Involved In this study. 
The first Is the population of counties with small labor markets In Kansas. 
The second Is the population of jobs by occupational type In each county. 

Since the econoiry of Kansas varies greatly from east to west with 
the eastern counties being involved with manufacturing, mining, and small farm 
operations, and the western counties being Involved principally in large farm- 
ing operations, the counties with small labor markets were roughly divided into 
two sub-populations, i.e., eastern counties and western counties for sample 
stratification purposes. A further refining of the two sub-populations was 
achieved by eliminating the central Kansas counties which are difficult to 
classify as either eastern or western counties. Once the central Kansas 
counties were eliminated, there were twelve eastern and thirty-three western 
counties with labor forces of less than 3,000 workers. A listing of these 
counties can be found In Appendix A. 

The population of jobs (occupational profile) in the counties with 
small labor markets constitute the second major population type involved in 
this study. The modified matrix projects an occupational profile of 162 jobs 
or job clusters for each county. This profile represents all employment in 
the labor market. 

THE SAMPLES 

There are three samples Involved in this study. The first Is a 



stratified random sample of counties on the basis of the eastern and western 
classification. One eastern county (Wabaunsee) and one western county (Edwards) 
were randomly selected to be surveyed. The second two samples consisted of all 
employment In each of the two counties. 

THE INSTRUMENT 

The Interview Instrument (see Appendix B) was designed In the spring 
of 1972 In cooperation with the K-MUST staff. A copy of the Instrument was 
used for each employer to be surveyed. The Instrument consists of a listing 
of jobs and job clusters Identical to those generated by the modified matrix 
with space provided to enter the number of employees In each job or job cluster 
during an Interview. The Instrument Is not open-ended since every occupation 
Is classifiable under the structure provided. 

DATA COLLECTION 

The data collected for this study consists of the number of workers 
by occupation of all non-farm employers In Wabaunsee and Edwards counties In 
Kansas. Each employer was visited to determine how many workers were employed 
and what occupations were Involved. On-farm data used In this study was found 
In 1972 unpublished employment security data. 

From June 7, 1972 through June 16, 1972, 146 employers In Wabaunsee 
County were surveyed. These employers reported 781 workers In 60 occupations. 
Every effort was made to contact all off- farm employers In the county and as 
far as can be determined, all were successfully surveyed. 

From June 19, 1972, through June 26, 1972, 160 employers In Edwards 
County were surveyed. These employers reported 939 workers In 81 occupations. 
Again, every effort was made to contact all off- farm employers in the county 
and, again, as far as can be determined, all were successfully surveyed. 

INTERVIEWING TECHNIQUES 

It should be noted that 306 Interviews were conducted during the 
course of this study. In no Instance, was cooperation refused and In only 
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two Instances was the Interview postponed. Interviewing was conducted strictly 
by the outline found In Scott's nccupatlonal Surveys/ A description of the 
Interview procedure Is as follows. 

1. The Interviewer Introduced himself, explained the subject and 
purpose of the study, explained that all employers In the county were being 
surveyed, and that the Interview was confidential relative to specific employers. 

2. Th6 Interviewer emphasized that cooperation was voluntary, that 
the survey was Important to the Interviewee and that the Interviewee's answers 
were Important to the survey results. 

3. The Interviewer dressed in accord with community standards which. 
In this case. Included slacks and a dress shirt with no tie. 

4. The Interview was conducted In the place of business with no one 
present except the Interviewer and the Interviewee. 

5. The questionnaire was explained and the Interviewee responded 
with the number and occupation of employees. 

6. Probes were used when responses were Irrelevant, unclear, or 

Incomplete. 

7. Responses were recorded at the time they were made. 

8. The Interviewee checked the questionnaire to ascertain complete* 
ness and accuracy of the reporting before the Interviewer left the place of 
business. 

9. The Interviewer thanked each interviewee before leaving. 



STATISTICAL TOOLS 



Two statistical tools were used to analyze the data for this study. 
The two tools used are techniques normally described in standard statistics 
text books. Hypothesis 1 requires the use of the Chi Square Test of Indepen- 
dence while Hypothesis 2 requires the use of Curvilinear Regression Analysis. 

The Chi Square Test of Independence is an extremely useful statistical 
procedure for determining whether two nominal (or higher level) measures are 
related. If one of the variables is group membership, and the other a cri- 
terion of some sort, the test may be used to determine whether two or more 
populations are distributed in the same- fashion with respect to the criterion. 

In this case, data generated by the modified matrix technique and 
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data determined through the survey constitute membership In two different groups 
while occupations constitute the criterion on which the groups are distributed. 

A Chi Square value Is calculated where the size of the value Is deter- 
mined by the discrepancies In the match of the two data groups with respect to 
the criterion; the value being higher where the discrepancy Is greater. If 
the Chi Square value Is greater than some pre-determlned figure, then a signi- 
ficant difference Is said to exist. The confidence In which this statement 
can be made rests on the pre-determlned figure selected. In this study, ninety- 
five percent confidence will be acceptable and hence, the figure will be 
selected on this basis. 

The first step In determining the Chi Square value Is to arrange the 
data Into rows and columns with the rows being occupations and the columns being 
group membership. If, for example, ten workers were projected to be welders 
by the modified matrix column and the welder row would be ten. 

Once the data has been arranged In this fashion, the values In the 
columns and rows are summed. When the columns and rows have been sunnied, the 
expected frequency for each cell Is computed. Expected frequencies are the 
values which would exist In the cells If the row and column sums did not change 
and if the distributions were Identical. The expected frequency for each cell 
Is derived by multiplying the row total times the column total and dividing by 
the total of all entries. 

The Chi Square contribution of each cell is computed by squaring the 
difference of the cell's expected frequency and actual value and dividing by 
the expected frequency. The Chi Square value is the sum of all Chi Square 
contributions. 

The pre-determlned value for the ninety- five percent confidence level 
is computed with the following formula: 

« 7 (1.6449 + 2df - 1)^ 

In this formula, df stands for degrees of freedom while stands for the pre- 
determined or tabular Chi Square value. 

The degrees of freedom are determined by multiplying the number of 
rows minus one, times the number of columns, minus one. The reason one is 
subtracted is that if a set number of items is assigned to a set number of 
cells where row and column totals are fixed, one row and one column of cells 
are not free to vary. 
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Again. If the Chi Square value computed using the two distributions 
Is greater than the tabular Chi Square value, then a significant difference Is 
said to exist between the two distributions. 

Curvilinear Regression Is a special case of Blvarlate linear regression 
where the second Independent variable Is a function of the first Independent 
variable. In the case presented In this study, scattergram evidence Indicates 
that the greater the size of the labor market, the less the percent of error 
which suggests that the relationship between size of projection and the degree 
of error may be forecasted by some second degree polynomial. If this Is the 
cas ., then the first Independent variable (number projected by matrix) Is 
related to the second Independent variable (number projected by matrix squared) 
In the manner expressed In the following function: 

^1^ " ^2 

It should be noted that Snedecor and Cochran'^ describe Curvilinear 
Regression as a technique for fitting a curve to data or curve fitting. This 
Is In effect what Is being done In this analysis. They also Indicate that 
extrapolation of the curve Is a dangerous procedure and should not be used 
unless such extrapolation Is absolutely necessary. Since the counties examined 
In this study do not have any large occupational clusters and since It Is 
desirable to estimate the average error for large occupational clusters, extra- 
polation has been accepted while the limitations of such a procedure will be 
noted. One restriction is placed on this extrapolation, however, estimating 
error will be limited to a curve sigment which stops considerably short of the 
inflection point. 

The problem is to determine the constants b^ , bg and c in the poly- 
nomial. The Curvilinear Regression Equations to make these determinations are: 

(Ex^y) (sxg^) - (sx^Xg) (sixgy) 
(rx^^) (Exg^) - (Zx^xg)^ 

(Ix^^) iZx^y) (Sx^Xg) (Ex^y) 
^ (zx^^) (EX2^) - (Ex^Xg)^ 
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EY - b^EX^ - bgEXg 
c.- ^ 

The variables In the equations above are derived as follows: 
1. Ix,^ - EX^^ - — 

(SX,) (EXp) 

3. Ex^Xg = EX^Xg '-^ — ^ 

(EX,) (EY) 

4. Ex^y « EX^Y ^-j^ 

(EXg) (EY) 



5. EXgY « EXgY - — ^ 
Where: 

1. EX^^ Is the number projected for each occupation squared then 

suiimed for all occupations. 

2. (EX^)^ Is the sum of all numbers projected by the matrix which 

Is then squared. 

3. EXg^ Is the Bumber projected for each occupation squared then 
summrJ for all occupations. 

4. (EXg)^ Is the sum of all numbers projected by the matrix squared, 

then summed for all occupations. 

5. EX^Xg is the number projected by the matrix times the number 

projected squared. 

6. EX^ Is the sum of all numbers projected by the matrix. 

7. EXg Is the sum of all numbers projected squared. 

8. EX^Y Is the number projected for each occupation times the num- 
ber of error for each occupation then summed for all occupations. 

9. EY Is the sum of all error In the matrix projections. 

10. EXgY is the number projected for each occupation squared times 
the number of error for each occupation then summed for all occupations. 
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ANALYSIS PROCEDURES 



The analysis procedures used to affirm or reject the hypotheses exam- 
ined In this study are explained below. 

H ypothesis 1 

Hypothesis 1 which states "There will be a significant difference 
between the present occupational profile derived using the modified matrix 
and the occupational profile as determined by the employer survey." will be 
tested by comparing the two distributions for two Kansas counties. 

o» The hypothesis will be affirmed If both Chi Square Tests indicate a 
significant difference. The hypothesis will be rejected if both Chi Square 
tests indicate no significant difference. The hypothesis will be considered 
unaffirmed but not rejected if a significant difference is found in one test 

but not in th6 other. 

The .05 level of significance will be used In both Chi Square tests. 
This means that on either test, ninety-five percent confidence can be assured 
that the hypothesis was not affirmed by chance. 

In cases where the matrix projected zero employment due to rounding 
and no employment was found in the occupations through the survey, .5 was 
Inserted as the matrix value. This should serve to maximize the possible 
computed Chi Square contributions and hence make the test conservative. 

In an examination of the tables, it will be found that many of the 
cells have a zero value. Roscoe and Byers^ Indicate that this will not affect 
the accuracy of the Chi Square Test if the average cell value is greater than 
five. The data meets this qualification. 

Hypothesis 2 

Hypothesis 2 which states "A table can be developed which will indi- 
cate the average error in projections of occupational profiles for various 
sized labor markets." will be tested using curvilinear regression analysis. 
If a curve that describes the relationship between the size of an estimate 
for a given occupation in the occupational profile and the error in the 
estimate expressed in number of workers can be determined and if the correlation 
(R) is sufficiently high to warrant the assumption of a fit of the curve to the 
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data* the hypothesis will be affirmed. Given affirmation of the hypothesis, 
a table will be generated using average number of workers in each occupation 
to determine percent of error In a local labor market. 

Since agriculture census data were used to determine on-farm employ- 
ment and must also be used to measure error, this occupation was eliminated 
from the regression analysis to Insure that error was not underestimated at 
the higher end of the curve. 
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FOOTNOTES 



^Robert E. Scott, Occupational Surveys (Pittsburg, Kansas: Kansas State 
College at Pittsburg, 1967). 

2john T. Roscoe, Fundamental Research Sta tistics for the Behavioral 
Sciences (New York: Holt, Rinehardt and Winston, inc., 1969). ' 

^George W. Snedecor and William G. Cochran, Statistical Methods (Ames, 
Iowa: The Iowa State University Press, 1967), p. 453. 

*John T. Roscoe and Jackson A. Byers, "Chi Square Approximation of 
Multinomial and Selected Alternatives" (paper read at the Annual Educational 
Research Association Convention, March, 1970, Minneapolis, Minnesota). 
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Chapter 4 



ANALYSIS 
INTRODUCTION 

This chapter presents (1) the statistical analysis and the disposition 
of the hypotheses examined In this Investigation and (2) a discussion of vari- 
ous factors which contributed to the disposition of the hypotheses. 

. ANALYSIS AND DISPOSITION OF HYPOTHESIS 1 

Hypothesis 1 which states "There will be a significant difference be- 
tween the present occupational profile derived using the modified matrix ap- 
proach and the occupational profile as determined by the employer survey," 
could not be affirmed or rejected. In Edwards County a significant difference 
was found In the two occupational profiles while In Wabaunsee County a s1gn1» 
f leant difference could not be determined. 

Significant contributors to the computed Chi Square value In Edwards 
County were the Machine Tool Operator criterion, the Machinists criterion, the 
Auto Attendants criterion and the Salesworkers criterion. In the case of the 
Machine Tool Operator criterion, six workers were projected and 40 were Identi- 
fied by survey. For Machinists, 34 workers were projected and eight were Iden- 
tified by survey. There were 126 Salesworkers projected while only 70 were 
Identified by survey while eight Auto Attendants were projected and 24 were 
Identified by survey. It should be noted that If Machinists and Machine Tool 
Operators were group as Machinist Trade, the calculated Chi Square value would 
be well under the tabular Chi Square value. 

The results of the statistical analysis for Edwards County were the 
following. The null hypothesis that there was no significant difference be- 
tween the occupational profile derived from the matrix and the occupational 
profile determined by the survey was rejected on the basis of a computed Chi 
Square value of 196.78 and a tabular Chi Square value of 162.883 for the .05 
level of significance. See Table 4 for the cell values and calculations used 
to derive the computed Chi Square value. 
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significant contrlbuters to the computed Chi Square value for Wabsunsee 
County were the Workers In Arts and Entertainment and Salesworkers. In the 
case of Workers In Arts and Entertainment, 33 were projected and zero were 
Identified by the survey. It should be noted that this error could be traced 
back to an error In the SIC classifications In the source data. For Sales- 
workers* 126 were projected while 66 were Identified by survey. 

The results of the statistical analysis for Wabaunsee County were the 
following. The null hypothesis that there was no significant difference be- 
tween the occupational profile derived from the matrix and the occupational 
profile determined by the survey could not be rejected on the basis of a com- 
puted Chi Square value of 161.720 and a tabular Chi Square value of 162.883 
for the .05 level of significance. See Table 5 for the cell values used to 
derive the computed Chi Square value. 

ANALYSIS AND DISPOSITION OF HYPOTHESIS 2 

Hypothesis 2 which states "A table can be developed which will indi- 
cate the average error In projections of occupational profiles for various 
sized labor markets*" was affirmed subject to certain limitations. Probably 
the most serious limitations are that the rationale from which the table was 
developed depends on (1) extrapolation of a curvilinear regression equation 
and (2) the assumption that projections will have a similar proportion of 
error In urban situations and rural situations. An additional limitation Is 
that the average error found In occupational profile projections for a given 
sized labor market Is estimated on the basis of the average error of the 
average projection for that labor market. 

With respect to the first limitation, extrapolation of the curvilinear 
regression equation was tennlnated well before an Inflection point on the 
equation was reached. The second and third limitations could not be circum- 
vented within the parameters of this study. 

The rationale used to develop tha table or error for various sized 
labor markets Is based on a curve which associates a certain amount of error 
with a certain sized occupational profile projection. To determine the equa- 
tion of the curve a curvilinear regression analysis of the size of the projec- 
tion versus the size of the error was performed. (Note: See Table 6 fcr the 
values and calculations used In the regression analysis.) 
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The curve appears to fit the data well with R • .803 and the standard 
error of estimate ■ 4.55. The equation which was derived from the curvilinear 
regression analysis was: 

Y « .7721 + .368X - .OOOISX^ 
The Inflection point of this equation Is at X « 968.42 and possibly 
extrapolation of the data should end before X *> 900. In any case, this should 
be considered when using the data found In the table of error for various sized 
labor markets. 

The next step In the rationale for developing the table was to trans- 
late the size of the error for a given projection Into a percent of error by 
dividing the size of the projection Into the size of the associated error. 
For example, If the projection was for 600 workers and average error expressed 
in number of workers was 153.17 as found using the derived equation, then the 
average error expressed In percent would be 25.52. 

The last step In determining the values found In the table of error 
for various sized labor markets was to multiply the number of workers times 
the number of occupations In the matrix. This 1n essence makes the number of 
workers the average number projected for all occupations within that labor 
market. 

Table 7 summarizes the data on error estimated for occupational pro- 
jections and associated labor markets by number of workers. An additional 
feature of this table Is the expression of the average size of manpower demand 
projection versus error estimates. This is alsa based on averages. I.e., the 
expected annual demand for workers In Kansas' labor force will be approximately 
four percent of the present total number of workers and hence an occupation 
with 600 workers would have a demand for 24 new workers annually. 
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Hypothesis 1 was neither affirmed nor rejected since no significant 
difference was found between the matrix profile and the acuta! profile In 
Wabaunsee County while a significant difference was found between the matrix 
profile and the actual In Edwards County. Although no significant difference 
was found In Wabaunsee County, there was one profile error which sheds light 
on possible error contributions. I.e., a need for Workers In the Arts and 

ft 
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Table 7 



ERROR ANALYSIS FOR PROFILE PROJECTIONS AND ASSOCIATED 
LABOR MARKET AND MANPOWER NEED ESTIMATES 



3i 



o o 

a >^ 

5^ a g s o 

§ » 65 » 2 
3 B 2 S 






50 8100 2 37.38 

100 16200 4 35.67 

150 24300 6 34.46 

200 32400 8 38.38 

250 40600 10 32.35 

300 48600 12 31.36 

350 66700 14 30.36 

400 64800 16 29.39 

450 72900 18 28.42 

500 81000 20 27.45 

550 89100 22 26.48 

600 97200 24 26.60 

650 106300 26 24.56 

700 113400 28 23.61 

750 121600 30 22.66 

800 129600 32 21.69 

850 187700 34 20.74 

900 146800 36 19.74 



Enttrtalnment was projected while none existed. This error could be traced 
back to the source data whUh had a SIC code error. Although a significant 
difference was found between profiles In Edwards County, the difference could 
be attributed to the Machinist and Machine Tool Operator classifications, one 
of which was greatly overestimated and one of which was greatly underestimated. 
This mismatch was caused by the classification of employees of one firm. If 
Machinists and Machine Tool Operators had been grouped Into a single category* 
there would have been no significant difference found between profiles In 
Edwards County. 

Using curvilinear regression to match a curve to projection size versus 
size of error data, a table of estimated error for various sized projections 
and associated manpower needs projections and labor market sizes was developed. 
The data seemed to fit the curve well since R was calculated to equal .803. 
Error ranged from 37.38 for smaller projections to 19.74 for larger projections. 
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CONCUISIONS AND RECOMMENDATIONS 
INTRODUCTION 

This chapter presents conclusions based on the findings presented In 
Chapter 4 and reconinendati ons based on these conclusions. 

CONCLUSIONS 

The conclusions presented here are of three types. Type One Conclu- 
sions relate to the accuracy of the modified matrix technique while Type Two 
Conclusions relate to the sources of error and Type Three Conclusions relate 
to the evaluation techniques used In this study. 

T ype One Conclusions 

1. There Is a large degree of error In profile estimates for small 

(under 3,000 job) labor markets. 

2. The larger the labor market, the less the percent of error In the 

projections. 

3. Some occupations such as Salesworkers seem to be overestimated in 
small labor markets while other occupations such as Auto Service Station Atten- 
dants appear to be underestimated. 

4. The matrix technique may have trouble discriminating between closely 
related occupations such as Machinists and Machine Tool Operators. 

5. The modified matrix technique tends to overestimate employment In 

small rural labor markets. 

6. Accurate SIC coding Is extremely Important In small labor markets 
where a single miscoded firm can cause extreme error. 

Type Two Conclusions 

1. At least part of the profile error can be attributed to error In 

the SIC coding of bas^ data. 
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2. At least occasionally, the matrix technique will have difficulty 
discriminating between closely related occupations causing one of the occupa- 
tions to be overestimated and the other to be underestimated. 

3. Wabaunsee and Edwards Counties were extremely rigorous tests for 
the modified matrix technique since Wabaunsee has an econoniy which Is strictly 
agricultural and agricultural service oriented and Edwards County has a single 
firm which can, by Itself, distort the profile. 

4. Rural residents commute to urban centers for many goods and services 
which will distort the rural profile. 

5. There Is probably better coverage of rural businesses by Dun and 
Bradstreet which cause overestimates of rural employment when state adjustment 
factors are applied. 

6. In small firms, occupations overlap with workers functioning In 
several occupational areas. As an example, the owner of a small retail store 
may be classified as a manager but will probably also function as a bookkeeper, 
salesclerk, etc. 

Type Three Conclusions 

1. Evaluations such as that used to examine Hypothesis 1 In this study 
should be directed towards Investigations of source of error because It leads 
to very little useful Information about degree of error. 

2. Because of the critical need to know about error parameters for the 
modified matrix technique extrapolation of a linear regression equation Is 
justified until further research on larger labor markets can be conducted. 

3. Since both counties Involved in this study were of rural nature, 
an additional county which contains an urban center should be examined to 
detennine rural-urban effect on the projections. 

RECOMMENDATIONS 

The following recommendations are divided into two classifications, 
i.e., recommendations pertaining to the use of the modified matrix technique 
data and recommendations pertaining to future research. 

Type One Recornnendati ons 

1. Data on small labor markets should be used with extreme care and 

I ♦'•No 
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any user should be thoroughly familiar with limitations of the data. 

2. If possible, planning should be based on labor markets consisting 
of several counties, with confidence In the data Increasing as the labor mar^ 

ket size Increases. 

3. When possible, planning should be based on clusters of related 
occupations as accuracy Increases as detail decreases. 

4. When extremely unusual or Impossible predictions are found In the 
data, the SIC coding of the source data should be examined. 

T ype Two Recomnendatlons 

1. A study of a larger labor market which Includes a significant 
urban center should be conducted to determine If the linear regression equation 
does In fact predict the error found in projections. 

SUMMARY 

In summary, the evaluation of the modified matrix presented In this 
study indicates that the technique can be used to plan vocational and technical 
education programs for small labor markets but that when doing such planning, 
limitations of the data must be taken into account. 

Confidence in the data can be increased by either grouping related 
occupations Into clusters or by increasing the size of the planning area to 
Include a larger labor market (several counties for example). 
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Part 2 



AN ANALYSIS OF THE ACCURACY OF MODIFIED MATRIX 
PROJECTED OCCUPATIONAL PROFILES FOR 
URBAN LABOR MARKETS 



R. B. Daniels 




Chapter 6 



INTRODUCTION 
BACKGROUND 

The 1968 Amendments to the 1963 Vocational Education Act (P.L. 90- 
576) require that vocational and technical training programs be designed to 
prepare workers for Jobs that either exist presently or will exist In the 
near future J This Implies that programs should only be Implemented In 
occupational areas where manpower needs have been Identified. Before this 
requirement can be met, a system for projecting manpower needs must be 
developed to provide valid data to be utilized by vocational and technical 
education program planners. 

In 1971, the Division of Vocational Education of the Kansas State 
Department of Education contracted with Kansas State University for the 
development of a management Information system which would generate data on 
manpower needs annually. The developmental project was designated "The 
Kansas Manpower Utilization System for Training" (K-MUST). The original plan 
was to conduct an employer survey which would be updated annually; however, 
this plan was abandoned when It became clear that costs of such a system 
would exceed the funds available. Representatives of the Division of 
Vocational Education of the State Department of Education asked the project 
director to explore other approaches which might be used to produce adequate 
manpower needs data at a lower cost.^ 

The technique which was finally selected was a modified version of 
the Bureau of Labor Statistics (BLS) Matrix Method A. In this approach, 
employment by Standard Industrial Classification (Department of Commerce 
classifications) Is broken Into employment by occupation using ratios 
developed by the Bureau of Labor Statistics (BLS). Employment by Standard 
Industrial Classification can be obtained from Dun and Bradstreet, Inc. or, 
in some Instances, from the local Employment Security Division. Once the 
employment-by>occupat1on data has been generated, manpower expansion and 
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replacement needs are calculated on the basis of BLS factors. All resulting 
data Is adjusted In terms of the state occupational profile and history of 
the county labor market. 

Although the modified matrix approach appears to be logically sound, 
there Is some question as to the accuracy of a technique which applies national 
ratios and factors to local situations. It Is Impossible to examine the 
accuracy of the manpower needs projections since the projection period lies 
in the future; however. It Is possible to make a partial examination of the 
technique by looking at the occupational profile generated by the modified 
matrix method In light of an actual occupational profile. Downing^ conducted 
a study on error found In the occupational profile projections produced by 
the modified matrix technique In the summer of 1972. His findings Indicated 
that error was related to the size of projections with larger projections 
having a smaller percent of error. He considered his study to be limited In 

that he examined small labor markets which might cause an overestimate of 

7 

error. He recommended: 

A study of a larger labor market which Includes a significant 
urban center should be conducted to determine If the curvilinear 
regression equation (developed 1n his study) does In fact predict 
the error found in (profile) projections. 

Mr. John Snyder, Assistant Commissioner of Education for Vocational 

Education, for the State of Kansas, agreed that the study of a county which 

contains a significant urban center should be conducted since the data will 

Influence vocational and technical education planning across the state. ^ 

ST/..EMENT OF THE PROBLEM 

This study will attempt to answer the question, "Does the curvilinear 
regression equation developed by Downing to predict the error In the modified 
matrix occupational profiles accurately reflect error in occupational profile 
projections for larger labor markets?" 

PURPOSE OF THE STUDY 

The purpose of the study Is to examine the manpower profile estimates 
generated by the modified matrix technique in general and to check the error 
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prediction equation developed by Downing In particular. If findings Indicate 
the Downing error prediction equation Is valid for larger urban areas* then 
planners can have additional confidence In the datai while If the error 
equation Is found to be unsatisfactory for larger urban areas » then It can be 
modified. 

NEED FOR THE STUDY 

Planning, evaluating and funding of vocational and technical education 
programs In Kansas must be based » In part» on the manpower needs projections 
generated by the modified matrix technique. It Is essential, therefore, that 
these projections be as accurate as possible. In addition* a knowledge of 
the expected degree of error In the projections will allow the planner to 
base his decisions on a range Instead of a point estimate. 

Downing has conducted a study which establishes an error factor. 
This factor Is based on data from small labor markets and probably over- 
estimates the size of error. This study will expand the work Downing has 
done to Include larger urban labor markets and will modify the error equation 
If necessary. If the expected error factor does decrease as expected, then 
planners, evaluaters, and other school adm1n1<:trators will be able to perform 
their jobs with more confidence In the data on which many of their decisions 
must be based. 

ASSUMPTIONS 

The analysis and Interpretation of data performed In this study Is 
based on the following assumptions. 

1. Employers will be able to define the occupations of their 
employees In terms used by the modified matrix approach. 

2. Employers will be willing to cooperate In providing data on the 
number and type of workers In thv« 1r organization. 

3. Economic conditions will not significantly affect the degree of 
error found In labor market profiles generated by the modified matrix 
approach. 
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DELIMITATIONS 



This study Is subject to the following delimitations. 

1. Only one county will be surveyed and compared with the modified 
matrix technique profile projections. 

2. Estimated employment will be compared with present employment; 
however, projected job openings cannot be compared with actual job openings 
for the projection period. This means that this study will provide only a 
partial evaluation of the modified matrix technique. It should be noted, 
however* the procedure used to develop the Downing error prediction equation 
Is also used In this study and hence the error prediction equation can be 
tested fully. 

HYPOTHESES 

This study will test two hypotheses; I.e., one related to the accuracy 
of Downing 's equation and one related to the development of an error prediction 
equation for larger urban labor market profile projections. 

Hypothesis 1 

This study will evaluate the general Izablllty of Downing 's equation 
to an urban situation by testing the following hypothesis. 

The actual error found In occupational profile projections generated 
by the modified matrix technique will be similar to the error predicted by 
Downing 's equation. 

Hypothesis 2 

This study will evaluate the need for an urban error prediction 
equation by testing the following hypothesis. 

A scale table which will Indicate the accuracy of the modified 
matrix profile projections on the basis of percent urban population of the 
forecast area and size of profile projection can be developed. 
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''James L. Harris and Robert E. Scott, "Techniques Used to Project 
Manpower Needs" (unpublished paper, Kansas State University, 1972. 
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Markets." (unpublished Doctor's dissertation, Kansas State University, 1972). 

^bld., p. 66. 
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"Statement by John E. Snyder, Assistant Commissioner, Vocational 
Education, Kansas State Department of Education, personal Interview, 
February 13, 1972. 
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Chapter 7 



BACKGROUND INFORMATION 
INTRODUCTION 

This chapter Is concerned with background Information which provides 
a foundation for the study. Chapter 7 has two objectives: (1) an investi- 
gation of background Information that Identifies, defines and explains key 
concepts used In this study, and (2) a review of similar research and Its 
relevance to this study. 

DEFINITIONS 

The following Important terms are defined as they aPPly to this study. 
Actual Error 

Actual error Is the absolute value of the number of workers by 
occupation classification projected by the modified BLS Matrix technique 
minus the number of actual workers by occupation classification determined 
by the survey. 

Bure au of Labor Statistics 

TEH 

The Bureau of Labor Statistics is a component of the Department of 
Labor which has the primary responsibility for the technical development and 
statistical adequacy of the matrix system used to project national manpower 
needs . ^ 

Bureau of Labor Statistics 
Oc cupation by Industry 
Matrix (61$ fotrixT ^ 

The BLS Matrix is a set of employment and expansion ratios pertaining 

to various industries and occupations within industries. The matrix covers 

116 Industrial clusters and 162 occupational clusters which represent the 
2 

entire economy. 
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Downing Equation (The) 

An equation which expresses the relationship between the size of 

estimated occupational profiles and the size of the expected error In the 

estimate. The equation Is expressed as follows: 

Y = .7721 + .368X - .00019X^ 

where Y Is the size of error and X Is the size of projection.^ 

D1 ct 1 onary of Occupat 1 onal 
Titles 



The Dictionary of Occupational Titles (DOT) Is a current Inventory of 
occupations within the American economy and as such Is the most comprehensive 
single source of occupational Information available. The third edition of 
the DOT, prepared by the U.S. Department of Labor, Is published In a two- 
volume set. Volume I, entitled Definitions of Titles, Is a dictionary of 
occupations which provides a basic source of occupational language and Job 
descriptions. Volume II, entitled Occupational Classification, contains the 
classification structure and the coding system used by the Department of 
Labor for gathering, compiling, and disseminating employment Information.^ 

Estimated Error 

Estimated error Is the error estimate produced by the Downing 
Equation for various profile projection sizes. 

Forecast Area 

Is a specified location with certain geographical boundaries desig- 
nated for the purpose of predicting or estimating manpower needs. 

Kansas Manpower Utilization 
System for Training (K-MUST) 

Is a management Information system used by the Kansas State Department 

of Education, Division of Vocational Education. Its principle functions 

Include the projection of manpower needs and supply for occupational forecast 

areas In Kansas.^ 

Labor Force 

The Labor Force Is the total number of workers available minus the 
size of the armed forces and assuming a national unemployment rate of three 
percent.^ 
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Labor Market ^ 
The Labor Market Is the total number of jobs available In the econany. 

Manpower Demand 

Is the total number of measured or projected skilled persons needed 
during the time period under consideration, categorized according to specific 
skin, or "skill cluster."^ 
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Manpower Developm ent 
Training Act (196Z) 

A federal act administered by tH Department of Labor and Department 
of Health, Education, and Welfare. The act provides for training of persons 
who are unemployed and underemployed as well as the retraining of persons who 
are displaced due to automation and technological change.^ 

Manpower Supply 

Is the total number of measured or projected skilled persons available 
during the time period under consideration, categorized according to specific 
skill or "skill cluster" and the supply source where this skilled person Is 
1 oca ted J ° 

Occupational Clusters 

Is a taxonony of the total spectrum of occupations, classified into 

logically related groups on the basis of identical or similar elements or 

n 

characteristics. 

Occupational Outlook 
Handbook (The) 

Is the Bureau of Labor Statistics' outstanding contribution to the 
training and guidance fields. Published biannually, the Handbook provides 
current and long-range information on occupations concerning 90 percent of 
the 16 million employed in professional, managerial, and technical occupations; 
nearly all of the 4.5 million sales workers; about half of the 10.7 million 
clerical workers; and about 40 percent of the 9.3 million service workers. 

Occupational Profile 

The occupational profile is the number of workers in a labor force 
categorized by number of workers by occupational type.^^ 
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Occupational Survey 

A form of occupational census* taken by personnel trained to determine 
the number of qualified workers In designated occupations in a specific 
geographic or economic area* and to evaluate the need for Increasing or 
limiting the numbers available for employment In the occupations surveyed. 

Non«Farm Employment 

Employment In any non-farm Industry or business. This employment Is 
not covered by the agricultural census conducted periodically by the Depart- 
ment of Agriculture. 

Profile Estimate 

The profile estimate Is the number of workers by occupation In a 
forecast area as determined by using the modified matrix technique. 

Profile Projection (Also 
referred to as workers 
within an occupation) 

Profile projection Is an estimate of occupational profile produced 

by the modified matrix approach. 

Program Planners (Also 
referred to as Planners) 

The planning process can be described as research, goal -setting, and 

plan formulation.^^ In the context of this study, planning Is a management 

tool used by vocational educators. It Is the rational process of specifying 

the objectives of vocational programs determining the present attainment 

levels for those objectives, aiid selecting strategies. Planners are ilvl- 

duals Involved In the planning process. 

Projection Period 

Projection period refers to the time frame under which manpower needs 
projections are made. For example, manpower needs projections for 1971 through 
1976 would refer to the 1971-1976 projection period. Profile estimates for 
1971 would refer to the 1971 projection period. 

Standard Industrial 
tiassiflcation (SiC) 

Is a system whereby each Industry Is assigned a code on the basis of 
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Its major activity, which Is determined by the product or group of products 
produced or handled, or services rendered. The structure of the system makes 
It possible to classify establishments by Industry on a two digit, a three 
digit, or a four digit basis, according to the degree of detail In information 
which may be needed J ^ 

Standard Metropolitan 
Statistical Area (SMSA) 

Standard Metropolitan Statistical Area refers to a county or group 

of counties containing at least one city of 50,000 Inhabitants or more, or 

"twin cities" with a combined population of at least 50,000. In addition to 

the county or counties, containing such a city or cities contiguous counties 

are Included In the SMSA If they are essentially metropolitan In character 

and arc socially and economically Integrated with the central city or cities. 

State Plan for 
Vocational Education 

The document submitted by the State Board for Vocational Education 

to the U.S. Office of Education describing the state's vocational education 

program. Includes policies followed by the state in maintaining, extending, 

and improving existing programs and establishing new programs to meet the 

intent of the Vocational Education Acts. Prerequisite for receiving federal 

18 

funds under the acts. 

Technical Education 

The branch of education devoted to instruction and training in 
occupations above the craftsman or trade level, but generally not professional 
in nature. Instruction may not be baccalaureate In content but is evaluated 
usually by credit criteria rather than by clock hour. The courses qualify 
persons for employment in paraprofessional positions and as technicians, 
engineering aids, and production specialists.^^ 

Urban Counties 

Urban counties, as defined in this study, include counties where the 
1970 United States Census has identified 50 perceat or more of the population 
in the county as living in one urban center containing more than 10,000 persons. 
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Vocational Education 

Vocational or technical training or retraining which Is given In 
schools or classes (Including field or laboratory work and remedial or 
related academic and technical Instnctlon Incident thereto) under public 
supervision and control or under contract with a state board or local educa- 
tional agency, and Is conducted as part of a program designed to prepare 
Individuals for gainful employment as semiskilled or skilled workers or 
technicians or subprofesslonals In recognized occupations and new and emerging 
occupations, or to prepare Individuals for enrollment In advanced technical 
programs, but excluding any program to prepare Individuals for employment In 
occupations generally considered professional or which require a baccalaureate 
or higher degree. 

Vocational Education *^ 
Act of 1963 

A law enacted to authorize federal grants to states to assist them to 
maintain, extend, and Improve existing programs of vocational education, to 
develop new programs of vocational education, and to provide part-time 
employment for youths who need the earnings from such employment to continue 
their vocational training on a full-time basis so that persons of all ages 
In all communities of the states— those In high school, those who have 
completed or discontinued their formal education and are preparing to enter 
the labor market, those who have already entered the labor market but need 
to upgrade their skills or learn new ones, and those with special educational 
handicaps— will have ready access to vocational training or retraining which 
Is of high quality, which Is realistic In the light of actual or anticipated 
opportunities for gainful employment, and which Is suited to their needs. 
Interest, and ability to»benef1t from such training. 

Vocational Education Amendments 
OT 1968 

An act which amended all previous vocational education acts and 
repealed the Vocational Education Act of 1963. The declaration of purpose 
differed from the Vocational Education Act of 1963 In that those In post- 
secondary schools were specified among the groups which will nave access to 
vocational training or retraining. 
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REVIEW OF RELATED LITERATURE 



The past few years have witnessed a prominent Interest In creating a 
viable technique for forecasting occupational job requirements.^^ This Is 
partly due to the emphasis manpower legislation has placed on manpower needs 
and job opportunities data within the various acts. The Area Redevelopment 
Act of 1961 states that before any training courses could be approved, there 
had to be "reasonable expectation of employment" for the trainee upon com- 
pletion of the course.^* This concept Is also found In the Manpower Develop- 
ment and Training Act of 1962,^^ the Vocational Education Act of 1963 and Its 
Amendments of 1968.^^ 

The review presented here will (1) describe the major techniques used 
to forecast manpower needs In the United States today, (2) describe selected 
major research projects which have attempted to project manpower needs, 
(3) describe the Modified Matrix Technique used to project manpower needs In 
Kansas, and (4) describe the Downing study which partially evaluated the 
Modified Matrix technique. 

MAJOR METHODS FOR DETERMINING MANPOWER NEEDS 

There are six major methods of determining manpower needs for given 
labor m&rkets. These techniques are (1) the Experimental Employer Needs 
Survey Technique (Area Skill Survey), (2) the Unfilled Job Openings - 
Occupational Outlook Handbook strategy, (3) the Leading Industries Experiment 
Approach, (4) the Bureau of Labor Statistics Matrix Approach, (5) the 
Econometric Approach, and (6) the Occupation by Population Approach. Each 
of the six techniques or strategies for determining ipanpower needs have 
strengths and weaknesses. 

Experimental Employer 
Needs Survey 

The Experimental Employer Needs Survey Is a refined modification of 
the Area Skills Survey Technique. The Area Skill Survey Is conducted by 
means of a mall or personal Interview Instrument which asks Individual 
employers to forecast their employee requirements for a projected period, 

28 

taking Into account both replacement and expansion needs. 
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When personal Interviews are used to collect data, probes and other 
Interview techniques can be employed to Improve the quality of the data. 
Additionally, the number of occupations can be as extensive as resources will 
permit. Finally, data detail can be expanded.^' 

On the other hand, the technique Is costly and time consuming. It 
Is based on a stratified random selection of firms and since no two firms 
are Identical, stratification Is often difficult. Also, many experts feel 
that employers cannot predict their manpower needs for long-range periods. 
Frequently, a personnel officer or some other subordinate official who dcps 
not know the long-range plans of the firm is designated to complete the 
questionnaire.^^ 

Unfilled Job Openings - 
Occupational Outlook Handbook 

The Unfilled Job Openings - Occupational Outlook Handbook strategy 
uses data available from selected records of Employment Service Offices such 
as unfilled Job openings In combination with routinely collected Information 
from other federal and state agencies. Basic to the technique Is the applica- 
tion of the Occupational Outlook Handbook forecasts of national trends In 
specific occupations.^^ 

The technique's chief advantages are the economics of data gathering 
and the ease of repeating the analytical study at frequent Intervals. The 
technique has certain deficiencies, however, since for some occupational 
areas, the Employment Service records may contain data which are neither 
adequate nor representative. In addition, the method has no real predictive 
devices related to labor demand In selected occupations In a given local area. 
A critical shortcoming Is that job openings do not always Indicate a shortage 
of workers, e.g., the jobs could be undesirable. 

Leading Industry 
Experiment Approach 

The Leading Industry Experiment Approach projects manpower demand by 

Identifying and surveying firms which might be among the more progressive and 

whose occupational mix and projected employment trends might provide Informa- 

33 

tlon useful for vocational education planning. 

This technique Is relatively Inexpensive and quick and can be applied 
at the loccl level. The Interview Is open-ended and allows the Interviewee 
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the opportunity to express his opinions extensively. On the negative side, 
the technique Is designed for a limited Industrial activity which employs all 
or a large proportion of the workers In the occupations to be studied. 

Bureau of Labor Statistics 
(Area Projection Method A) 

The Area Projection Method A Is one of the alternative techniques 
of the Bureau of Labor Statistics Approach to the development of manpower needs 
projections. Using this technique estimates of area occupational requirements 
are made by applying igso and 1975 national Industrial-occupational patterns 
to appropriate area Industry employment estimates; summing the occupational 
totals; computing a change factor (1960-1975) for each occupation; and 
applying the change f actors. 

This technique is limited In that local projections are not possible 
In many cases. It is time consuming, it Is relatively expensive and requires 
the services of an expert occupational analyst who Is familiar with the 
forecast area. On the other hand. It has certain distinct advantages,^fore- 
most of which Is Its extremely well thought out predictive technique. 

Econometric Methods 

Econometric Methods of projecting manpower needs use data from com- 
prehensive models of the national economy. In the United States most of the 
data 1s collected by the U.S. Bureau of the Census. Major components of the 
gross national product are projected Into the future, providing estimates of 
the total demand for goods and services on an annual basis. These estimates 

of total products and services demand are translated Into manpower needs by 
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type of Industry and occupation. 

Time and cost factors are relatively favorable using this technique, 
especially with respect to large labor markets. Data are available from the 
Bureau of Census and the Bureau of Labor Statistics. Economists are needed 
to Interpret and analyze data and manpower needs for sub-national labor 
markets are extremely difficult to predict using this technique. 

Occupation by Population 
Approach 

The Occupation by Population Approach uses factors based on past 
Census Reports to determine the number of certain types of workers per 1 ,000 
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population. For example, there might be 2.7 welders predicted for every 
1,000 inhabitants In the forecast area.^^ 

This technique Is surprisingly accurate for certain occupations In 
large labor markets. It Is not appropriate for smaller labor markets and 
has no predictive device. 

Most of the significant studies to date utilize the Area Skills 
Survey Technique or the Bureau of Labor Statistics Matrix Approach. The 
models selected to be discussed In this paper are the 1966 Roney-Braden Study* 
the 1969 Pennsylvania Study, the 1966 Michigan Study and the 1970 Occupational 
Training Information System (OTIS) Study. 

In 1966 Oklahoma State University attempted to develop Information 

for curriculum planners and data Inputs for manpower forecasters In the 

electro-mechanical technology cluster. Their projections are based on a 

national sample and the technique used appears to be a mixture of the Leading 

40 

Industry Experiment Approach and the Area Skills Survey Approach. 

The sample was stratified by size (number of employees) and type of 

product, however, no effort to consider occupational homogenlty was made. 

David Kidder Indicates that the demand data was probably questionable due to 

the total lack of workers In these occupations; hence, employer Inability to 

42 

determine manpower needs based on past experience. 

In the Pennsylvania Study, Arnold applied the Bureau of Labor 
Statistics Change Factors (Matrix) to state level occupational distributions. 
Needs by year are filled In by employing straight line projections.^^ 

It Is doubtful that Pennsylvania conforms to national trends and no 
attempt was made to regionalize the projections on an Interstate basis. In 
addition, only a few occupations (less than thirty) were projected. On the 
positive side, however, this attempt was Innovative and should be considered 
a forerunner of what will probably happen on the national scene In the future. 

The Michigan study, an attempt to forecast occupational manpower needs 
over a period of fifteen years, was designed to develop estimates of future 
labor demands by Industry, occupational, and educational attainments. Jhey 
developed an occupational -educational matrix for the state using available 

45 

data plus survey data. 

The economic and sociological assumptions on which this study is 
based seem unrealistic. Michigan's economy v^lll probably not remain unchanged 
for fifteen years. Furthennore, conversion to a currlcular framework would be 
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required. It Is clear that supply and demand by educational categories are 
not Independent when computed by the occupational -educational matrix developed 
In this study.^^ 

The Occupational Training Information System (OTIS) utilizes the Area 
Skills Survey Approach to collect demand data. The Oklahoma Employment 
Security Commission does a complete statewide-Industry-wide survey once every 
four years to set a data base. Industrial Coordinators survey specific 
Industry sectors (manufacturing, service, etc.) In the Intervening years. ^ 
This data Is used to update the base set by the Employment Security Commission. 

The OTIS project has been called a system for the future In operation 
today. If theory and practice were synonomus. It would Indeed be a significant 
solution to the problem of forecasting manpower needs. In practice, however, 
the approach proves to be extremely expensive. In addition, the data collected 
by the Industrial Coordinators Is somewhat Incomplete and frequently In error. 
Usually, the Employment Security Commission data Is only slightly modified In 
light of the Industrial Coordinator data. The resultant effect Is that 
demand data loses validity between base data periods. As a^whole, however, 
the system is probably one of the best In operation today. 

In 1971, the K-MUST Project at Kansas State University attempted to 
develop a manpower forecasting system which was reasonably accurate. Inex- 
pensive and quick. The general approach selected was a modification of the 
Bureau of Labor Statistics Technique. The Method A Approach was modified 
through the adjustment of national change factors relative to local situations. 
Also, Instead of projecting from a fixed Census base year, projections are 
based on present employment by standard Industrial Classification. 

A simplified explanation*^ of what takes place within the modified 
BLS Matrix approach Is best represented by utilizing a flow chart. (See 
Figure 1). 

In step 1 of the modified matrix technique, all employing organiza- 
tions In the labor market are Identified by SIC code and number of employees. 
The data on Individual organizations Is based on Dunn and Bradstreet Market 
Identifiers (R), Unemployment Insurance Accounts, Government Directories, 
Department of Agriculture studies, and other state-based studies. This data 
Is accumulated Into number of employees In a particular type of Industry (SIC). 

In step 2, the occupational profile Is derived by breaking employment 
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by SIC code Into employment by occupation utilizing percentages generated 
from the BLS 70-80 matrix. 

In step 3, which Is almost simultaneous with step 2, expansion needs 
for each occupation In each Industry are computed using percentages from the 
matrix. The expansion needs for each occupation are then summed. 

In step 4, both profile and expansion figures are adjusted on the 
basis of employment by occupation figures provided by the Kansas Security 
Comnlsslon. This Is, In effect, adjusting profiles and expansion to the 
Kansas situation. 

In step 5, the expansion needs are further adjusted to the local 
situation using local labor market trend data provided by the Employment 
Security Commission. 

In step 6, replacement needs are calculated using percentage factors 
from the Employment Security Commission which are based on the job mobility 
of workers, the age of workers, and mortality statistics. 

The accuracy of this approach was tested In the Downing study of 
1972.^^ The study was designed to evaluate the modified matrix technique by 
comparing estimated present employment by occupation generated by the 
technique with actual employment by occupation determined by a 100 percent 
employer survey In two Kansas counties. The basic purpose of the study was 
to determine the size and source of error In manpower profile projections 
generated by the technique. 

The Downing Investigation was limited to the population of Kansas 
counties with small labor markets (less than three thousand workers). The 
nature of the matrix Indicates that error Is probably Inversely associated 
with labor market size. Therefore, by selecting the smallest labor markets 
In Kansas, the error would be greatest. 

Since the economy of Kansas varies greatly from east to west, the 
eastern counties being Involved with manufacturing, mining, and small farm 
operations, and the western counties being Involved principally with large 
farming operations, the counties with small labor markets were roughly divided 
Into two subpopulatlons. I.e., eastern counties and western counties. A 
further refining of the two subpopulatlons of counties was achieved by 
eliminating the central Kansas counties which were difficult to classify as 
either eastern or western. Once the central Kansas counties were eliminated, 
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there were twelve eastern and thirty-three western counties with labor forces 
of less than three thousand workers. Next, one eastern county (Wabaunsee) 
and one western county (Edwards) were randomly selected to be the subjects of 
a 100 percent employer survey. 

The Interview Instrument consisted of a listing of occupations and 
occupational clusters Identical to those go^nerated by the modified matrix. 
Space was provided to enter the number of employees In each occupation during 
the Interview. The Instrument was not open-ended since every occupation was 
classifiable under the structure used. 

Every non-farm employer In Wabaunsee and Edwards counties was Inter- 
viewed to determine hew many workers were employed In the various occupations. 
On-farm data used In the study was obtained from the agricultural census con- 
ducted by the Department of Agriculture. 

Using curvilinear regression to analyze survey and profile projection 
data» Downing attempted to develop an equation which would associate size of 
error with size of profile projection. The equation derived was Y « .7721 

2 

* .368X - .00019X , where X Is the profile projection size and Y Is the size 
of error. The equation seemed to fit the profile size-error size relation- 
ship since R was equal to 1803. Displayed graphically (See Figure 2)> It Is 
observed that the Increase In error size diminishes as the profile projection 
size Increases. 

When error size Is translated Into percent of error* the equation 
becomes Y = -7721 .368 - .0001?;(2 ^ Displayed graphically in Figure 3, It 
can be seen that the percent of error decreases as projection size Increases. 

In occupations where manpower need Is sufficiently large to support 
a training program, it was found that associated profile error Is less than 
twenty percent. 

Four major causes for error In the profiles produced by the modified 
matrix approach were Identified In the Downing study. 

The first source of error seemed to be the Inability of the matrix 
to discriminate between closely related occupations. For example. In Edwards 
County, six machine tool operators and thirty- four machinists were Identified 
by survey. If these and other related occupations had been grouped, error 
would have been reduced significantly. 

The second source of error could be attributed to the nature of the 
counties surveyed (both had small labor markets). Salesworkers tended to be 
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FIGURE 2 



ERROR SIZE/PROJECTION SIZE RELATIONSHIP 
(WABAUl^EE AND EDWARDS COUNTIES) 




FIGURE 3 

PERCENT OF ERROR/PROJECTION SIZE 
(WABAUNSEE AND EDWARDS COUNTIES) 
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overestimated In these small counties. This difference Indicates the possi- 
bility that small county residents may tend to purchase a number of their goods 
In surrounding urban centers, whereas they may tend to purchase most of their 
services at home and these same services require a greater percentage of ser- 
vice workers. 

The third source of error, which could not logically be attributed 
to the matrix, was the fact that many workers In the small firms surveyed 
performed multiple functions. For example, a manager was often also a book- 
keeper, a sales clerk and a custodian. In the survey, the worker was 
classified according to his major function. The matrix, of course, prorated 
the workers on the basis of functions to be performed. 

The last source of error Identified was In the Input data. The 
importance of correct SIC coding was apparent when the matrix projected 
thirty-three workers In arts and entertainment In Wabaunsee County. This 
was a rather obvious error which could be attributed to miscoding of Input 
data. 

Downing arrived at the following conclusions concerning the accuracy 
of the modified matrix approach: 

1. Error In the profile projections Is related to the size of the 
projection with small projections having greater percent error than larger 
projections. Therefore, accuracy could be Improved by grouping counties 
Into regions. 

2. Profile error will be less than twenty percent In most cases 
where manpower needs projections produced using the matrix are of a sufficient 
size to warrant vocational training programs. 

3. Accuracy of the matrix projections can be Improved by grouping 
related occupations. 

4. Sales occupations tend to be overestimated and service occupations 
underestimated In small counties using the modified matrix approach. 

5. Error In SIC codes caused a great deal of error in the matrix 
projections. 
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Chapter 8 
PROCEDURES 
INTRODUCTION 

The purpose of this chapter Is to describe the procedures, data and 
statistical methodology that were used to evaluate the hypotheses stated In 
Chapter 7 (see page 60). 

POPULATIONS 

There are two populations directly Involved In this study. The first 
Is the population of urban counties In Kansas. The second Is the population 
of jobs by occupational type In these counties. 

In this study, urban counties are those where the majority of people 
live in urban areas as defined by the 1970 United States Census. 

The population of jobs by occupation (occupational profile) In the 
urban counties constitute the second population found In this study. The 
modified matrix technique projects an occupational profile of 162 jobs or 
job clusters for each county. This profile Is Inclusive of all employment 
In the labor market. For the purpose of this study, the "Farmer and Farm 
Laborer" classification will not be used since the Agricultural Census was 
used to develop this figure 1n the modified version of the matrix and hence 
the accuracy of the Census would be checked Instead of the accuracy of the 
technique. 

THE SAMPLE 

Harvey County we s selected to represent urban counties In this study. 
It was selected because (1) It Is centrally located and hence has elements 
similar to western Kansas economies and elements similar to eastern Kansas 
economics^, (2) it Is located near a Standard Metropolitan Statistical Area 
(SMSA) and therefore Is Influenced by an exceptionally large (for Kansas) 
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urban concentration • (3) It Is not part of tho Standard Netropilltan 
Statistical Area and therefore 1$ not a segment of a larger coninunlty, (4) It 
has a diversified economic base Including representation from most major 
Standard Industrial Classification (SIC) categories as well as having 
extensive manufacturing elements, and (5) It has a labor force that Is small 
enough to make a direct contact survey feasible and yet large enough to have 
urban characteristics. 

The second sample (from the second population) consists of all 
employment (100 percent) In Harvey County as defined by the occupational 
groupings found In the modified matrix technique. 

THE INSTRUMENT 

The Interview Instrument (see Appendix B) was designed in the spring 
of 1972 by Downing In cooperation with the K-MUST staff. The Instrument has 
been pretested and used In the Downing study and has proved to be a valid 
data gathering tool.^ A copy of the Instrument was used during each Interview. 

The first section of the form is for recording Identification data on 
the firm being surveyed. Items Include (1) name of organization, (2) mailing 
address, (3) representative being Interviewed, (4) representative's title, 
(5) total number of employees, and (6) major activity (SIC). 

The body of the Instrument consists of three columns; I.e., one 
column contains a list of occupation and occupational cluster titles generated 
by the modified matrix technique, one column contains census occupation titles 
that correspond to the modified matrix technique titles and one column where 
the number of workers under each modified matrix technique Job title could 
be recorded. The instrument Is not open ended since the modified matrix 
technique occupational profile should cover all occupations. 

DATA COLLECTION 

The data collected for this study consists of the number of workers 
by occupation for all off-farm employers In Harvey County, Kansas. Each 
employer was visited to determine how many workers of each occupational type 
were employed by that organization. 
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From August 14, 1972, through August 18, 1972, 736 employers were 
surveyed In Harvey County. The survey was conducted by members of the K-MUST 
staff, members of the Central Kansas Area Vocational and Technical School 
staff and members of the staff of the Division of Vocational Education of the 
State Department of Education. These employers reported 9,413 (off-farm) 
workers In 119 different occupations or occupational clusters. Every effort 
was made to contact all off -farm employers In the county, and as far as can 
be determined, all were contacted. (Note: see Appendix C for a list of the 
employers contacted). 

INTERVIEW TECHNIQUES 

It should be noted that none of the 736 employers contacted refused 
to cooperate. The Central Kansas Area Vocational and Technical School staff 
had previously contacted the seven largest employing organizations In the 
county and these organizations had prepared employment rosters prior to being 
contacted by Interviewers. In addition, the Newton (the county seat of 
Harvey County) newspaper had published a series of articles explaining the 
purposes of the survey and many employers were expecting the Interviewers. 

The Interviews were conducted strictly In accord with the procedures 
and techniques outlined In Scott's Occupational Surveys. ^ The success of the 
Interviewers can probably be attributed to the adherence to this outline. 
A sunmary of the procedures and techniques used Is as follows. 

Step 1 

Upon mee\.*ng the Interviewee, the Interviewer explained the subject 
and purpose of the study, explained that all employers In the county were 
being contacted and explained that the data was confidential as far as any 
specific reference to a given firm was concerned. 

Step 2 

The interviewer emphasized that participation In the Interview was 
voluntary and that the survey was Important to the people of Harvey County. 
He also Indicated that the employer's answers to all questions were Important 
to the survey results. 
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SttD 3 

The Interviewer dressed In accord with the standards of the comnunlty. 
In this case, a dress shirt and tie with no coat was appropriate. 

Step 4 

The Interview was conducted In the place of business and In private. 
If possible. 

Step S 

The questionnaire was explained and the Interviewee responded ^wlth 
the number and type of employees In his organization. 

Step 6 

Probes were used when responses were Irrelevant, unclear or Incomplete. 

Step 7 

Responses were recorded on the premises with the Interviewee observing. 

Step 8 

The Interviewee checked the form to Insure that responses were 
accurate before the Interviewer left the premises. 

Step 9 

The Interviewer thanked the Interviewee? before he left the premises. 

STATISTICAL TOOLS* 

Two statistical tools were used to analyze the data In this study. 
Both tools are standard techniques normally found In statistics text books. 
Hypothesis 1 requires the use of linear regression analysis while hypothesis 
2 requires the use of curvilinear regression analysis. 

Linear regression analysis Is an extremely useful tool for predicting 
the relationship between two variables. The relationship may be expressed 
as a line drawn on a scattergram or as a linear equation (Y s bX c). The 
slope of the line gives an Indication of the rate at which Y changes with 
change In X. In this case, Y will equal the actual error of a given profile 
projection while X will equal the estimated error In a given profile pro- 
jection calculated from the Downing equation. The closer the slope of the 
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line Is to "i-l and the closer the line passes to the point (0>0) the more 
nearly a one to one correlation exists » 1.e.» there Is no difference In the 
error In profile projections determined by survey and the error projections 
determined by Downlng's equation. The relationship between the line derived 
by linear regression and the line described by the equation Y « X describes 
the relationship between the two types of error In profile iSpoJectlons. 

The problem Is to calculate the "b" and the "c" In the linear 
regression equation. The "b" constant Is calculated with the following 
formula. 

The "c" constant Is calculated with the following formula. 

c = T - bT 

In these equations, 

T. X Is an actual error In a profile projection, 

2. Y Is the estimated error In a profile projection, 

3. N Is the number of occupations or occupational clusters, 

4. J Is the mean of the X's, and 

5. T Is the mean of the Y's. 

Another consideration that must be taken Into account Is "How good does the 
data fit the linear regression equation?" To answer this question, .the 
standard error of the estimate must be calculated. 

The standard error of the estimate Is calculated with the following formula. 
Y^ - (£X) (£Y) 

Curvilinear regression Is a special case of blvarlate linear regression 
where the second Independent variable Is a function of the first Independent 
variable. In the case presented In this study, scattergram evidence Indicates 
that the greater the size of the profile projections, the less the percent of 
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error which suggests the relationship between the size of projection and the 
degree of error may be forecasted by some second degree polynomial. If this 
Is the case» then the first Independent variable (number projected by matrix) 
Is related to the second Independent variable (number projected by matrix 
squared) In the manner expressed In the following function. 

It should be noted that Snedecor and Cochran^ describe curvilinear 
regression as a technique for fitting data to a curve or curve fitting. This 
Is In effect, what Is being done In this analysis. 

The curvilinear regression equation can be expressed as a curve 
drawn on a scattergram or as a polynomial equation 

(Y » c + b^X + bgX^). 

The problem Is to determine the constants b^ bg and c In the poly- 
nomial. The Curvilinear Regression Equations to make these deteml nations 
are: 

(Zx^y) (Zxg) - (Sx^Xg) (zxgy) 
' (fcxf) ilxl) - (EX^Xg)^ 



b 



(Zx^) (Exgy) (Ex^Xg) (Ex^y) 
2 " (Exf) (Ex|) . (Ex^Xg)^ 



c « 



EY - b^EX^ - bgEXg 

fj : — 



The variables In the equations above are derived as follows: 

1. Ex^ « EX^ - (EX^)^ 

'~(r' 

2. Ex| « EX| - (EXg)^ 
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3. IX^Xg « ZX,X2 - iZXn) (rxg) 

— 1^ 

4. 2x,y • ZX^Y - (ZX^) (ZY) 

N 

5. EXgY « ZXgY - (zXg) (EY) 

N 

Where: 

1. IX^ Is the number projected for each occupation squared then 
sunned for all occupations » 

2. £X^)^ Is the sum of all numbers projected by the matrix which Is 
then squared, 

3. ZXg Is the number projected for each occupation squared then 
summed for all occupations, 

4. EXg)^ Is the sum of all numbers projected by the matrix squared, 
then sutrmed for all occupations, 

5. 2X^X2 Is the number projected by the matrix times the number 
projected squared, 

6. EX^ Is the sum of all numbers projected by the matrix, 

7. EXg Is the sum of all numbers projected squared, 

8. EX^Y Is the number projected for each occupation times the number 
of error for each occupation then summed for all occupations, 

9. EY is the sum of all error In the matrix projections, and 

10. EXgY Is the number projected for each occupation squared times 
the number of error for each occupation then summed for all occupations. 

ANALYSIS PROCEDURE 

The analysis procedures used to retain or reject the hypotheses 
examined In this study are described below. 

Classification Analysis 

On September 8, 1972, members of the survey team analyzed all data 
that had been collected during the survey period. At this time, the results 
were organized Into total employment by occupation. In addition, standardization 
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of the classification of occupations was chocked. The analysis Indicated 
that It was extremely difficult to discriminate between Assemblers A, 
Assemblers B and Other Assemblers during the survey phase of the project. 
Because of this difficulty, these occupations have been grouped for statistical 
analysis purposes. In addition since workers In the printing trades often 
performed a multitude of different Jobs» printing occupations were grouped. 
The matrix had been modified since the Downing study so that machine and 
machine tool operators were grouped under the Machinists, etc. category. 

Hypothesis 1 

Hypothesis 1 which states "The actual error found In occupational 
profile projections generated by the modified matrix technique will be similar 
to the error predicted by Downlng's equation." will be tested using actual 
error and predicted error In the Harvey County data. 

Actual error will be calculated by determining the difference between 
actual employment and projected employment for each occupation or occupational 
cluster. Predicted error will be determined by inserting actual employment 
for the "X" value In the Downing equation. 

A linear regression equation will be determined using actual error 
In the profile projections as the "Y" value and estimated error (from 
Downing *s equation) as the "X" value. 

The test will be an examination of how well this equation fits the 
Y e X equation. 

Hypothesis 2 

Hypothesis 2 which states "A scale table which will Indicate the 
accuracy of the modified matrix profile projection on the basis of percent 
urban population of the forecast area can be developed." will be tested by 
analyzing the Harvey County data to see If a curvilinear regression equation 
that describes the relationship between size of error and size of projection 
can be developed with an acceptable (above .05) correlation which can be 
fitted to the data. 

If such an equation can be determined » then the hypothesis will be 
retained, but If not. the hypothesis will be rejected. 
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DavtlQument of a Scale Table 

If Hypothesis 2 Is retained, a scale table of estimated error In 
profile projections relative to percent of urban population In the forecast 
area and size of projection will be developed. 

The table entries will be calculated by prorating the error on a 
basis of percent urban and percent rural population. The Downing equation 
will be used to calculate error for small rural -oriented profile estimates. 
The equation developed In thls-.study will be used to calculate error for 
larger urban-oriented profile estimates. 
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^Jlmnle Lee Downing, op. c1t.» p. 25. 
Jlinmle Lee Downing, op. cit. 
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Robert E. Scott, "OccupatlCMAl Surv^," (Puttsburg, Kansas: Kansas 
State College of Pittsburg, 1967), (Mimeographed). 
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'John T. Roscoe, Fundamental Research Statistics for the Behavioral 
Sciences, (New York: Holt, Rinenart and Winston, inc., 1969}. 
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(Iowa: The Iowa State University Press, 1967). 
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ANALYSIS 
INTRODUCTION 

This chapter presents the statistical analysis and the disposition 
of the hypotheses examined in this Investigation and a description of 
additional findings. 

DISPOSITION OF HYPOTHESIS 1 

Hypothesis 1 which states "The actual error fourtd In occupational 
profile projections generated by the modified matrix technique will be similar 
to the error predicted by the Downing equation" was retained. 

The linear regression equation obtained using actual error found In 
profile projections In Harvey County as the X entries and estimated error In 
the profile projections derived from the Downing equation as the Y entries 
was 

Y » 1.01 FX + 5.590 

with R « .89. A list of the values used to calculate the linear regression 
equation of actual error versus estimated error can be found In Table 8. 

If the Downing equation was completely accurate In predicting error, 
the linear regression equation would have been Y « X with R = 1.00. The 
slope of the calculated line Is 1.015 while the slope of the perfect fit line 
Is 1.000. The calculated line runs approximately 5.590 Y units above the 
perfect fit line which means that the Downing equation tends to overestimate 
error In profile projections for urban labor markets, however, this error 
Is marginal when projections are of a significant size. 

For a graphic representation of the comparison of the perfect fit 
line and the computed linear regression line, see Figure 4. 
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FIGURE 4 

A GRAPHIC COMPARISON OF THE RELATIONSHIP 
THE EQUATIONS Y » ] .015X + 5.590 AND Y « X 
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DISPOSITION OF HYPOTHESIS Z 



Hypothesis 2 which states "A scale table which will Indicate the 
accuracy of the modified matrix proflleprojectlons on the bails of percent 
urban population of the forecasted area and the size of projections can be 
developed" was retained. 

The first step In developing a scale of error table was to develop 
an equation similar to the Downing equation from the Harvey County data 
(Note: As Indicated previously, Harvey County has an urban economy). Using 
actual error In the profile projections found by survey as the Y entries and 
the size of the profile projections from the modified matrix technique as 
the X entries, curvilinear regression yielded an equation which associated 
size of error with size of profile projection. This equation was Y « 1.660 
•i- .277X - .00019X^ with R - .81 where Y Is the estimated error and X Is the 
size of projection. Figure 5 Is a graphic representation of this equation 
In comparison with the Downing equation. A list of the values used to 
calculate' the equation can be found In Table 9. 

The second step used to develop the scale of error table was tc 
calculate the size of error for given projections for urban areas (using 
Y - 1.680 + .277X - .00019X') and the size of error for given projections 
for rural areas (using the Downing equation Y » .7721 * .368X - .00019X^). 

The third step used to develop the scale of error table was to 
prorate the error developed In step two depending on the percent of urban 
and rural population. For example, If urban projections of 600 workers had 
20 percent error and rural projections of 600 workers had 10 percent error, 
then an area which was fifty percent urban and fifty percent rural would 
have 15 percent error In 600 worker projections. Table 10 Is the scale of 
error table relative to size of projection and percent urban population In 
the forecast area. 

ADDITIONAL FINDINGS 

Downing Indicates that In Wabaunsee and Edwards counties, salesworkers 
and managers were overestimated. This was also true In Harvey County. Due to 
modifications In the projection technique which were based on the Downing 
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study* the problems he found In "machinist," "machine tool operators," "auto 
service attendants" and "workers In arts and entertainment" clusters were not 
found In Harvey County data. 

During the surveynnany managers who were also skilled workers; I.e., 
cosmetologists, repairmen, salesmen, etc; were Identified. These people, 
more often than not, preferred to be classified as skilled workers rather 
than management. This contributed to a low figure relative to managers. 

In addition. It appears that the modified matrix technique Is better 
suited to urban areas than It Is to rural areas since the error projection 
line for urban areas falls below the error projection line for rural areas. 

Again, error was found when the matr1>. was projecting related occupa- 
tions (this time In the printing trades), howdver. It cannot be determined 
whether the error was In the survey techniques or In the projection techniques. 
The problem was overcome by grouping printing trades under a single category. 

A new source of error not found In the Downing study was the situation 
where the employing organization was located outside the county but workers 
were based In the county. This was corrected as far as railroad workers 
were concerned. It Is possible that the error In projecting managf^rs and 
salesworkers Is also related to this type of problem. 

SUMMARY 

Hypothesis 1 was retained. The Downing equation projected error 
In the profiles similar to that found In the survey. It should be noted, 
however, that the Downing equation error projections differed slightly from 
actual errors In that they were consistently higher. 

Hypothesis 2 was also retained. A table was developed which estimated 
error relative to size of projection and percent urban population In the 
forecast area. The percent of urban population In the forecast area seems to 
have a profound effect on the percent error In projections. 
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Chapter 10 



CONCLUSIONS AND RECOMMENDATIONS 
INTRODUCTION 

This chapter presents conclusions based on the findings presented In 
Chapter 9 and reconmendatlons based on the conclusions. 

CONCLUSIONS 

1. The projections produced by the modified matrix approach are 
accurate enough for planning vocational and technical education programs. 

2. Based upon the finding, the Modified Matrix Is a relatively 
superior technique for determining manpower needs projections In terms of 
cost, timeliness and accuracy. 

3. The percent of error In the projections decrease as the size of 
the profile projection Increases. 

4. The percent of error In the projection decreases as the urban/ 
rural population ratio Increases. 

5. The matrix has difficulty discriminating between closely related 
occupations and therefore grouping of occupations will Increase the accuracy 
of projections. For example, a grouping of the printing occupations produces • 
more accurate projections than projections than projections for each of the 
printing trades. 

6. The small labor market effect Identified In the Downing study Is 
less Identifiable In Harvey County. 

7. Workers In managerial occupations often prefer to be Identified 
as skilled workers, l.e^, cosmetologists, repairmen, etc. 

8. A weakness of the Interview technique is the Inability to prorate 
workers on the basis of a multitude of job functions. In addition, classi- 
fication Is often a subjective decision on the part of the Interviewee. 

9. Miscoding of source data was not identifiable In Harvey County. 
(Note: Downing found miscoding to be a major factor In Wabaunsee County). 
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10. Workers employed In surrounding counties who actually worked In 
Harvey County posed a problem In developing occupational profiles. 

RECOMMENDATIONS 

1. The Kansas State Department of Education, Division of Vocational 
Education, should use the Modified Matrix Technique data for (1) developing 
Table of the State Plan for Vocational Education . (2) Input into decisions 
about Initiating new programs and retaining existing programs and, (3) Input 
Into the state funding formula. (Conclusion 1 and 2) 

2. The State Department of Education, Division of Vocational Education 
should place planning emphasis on state wide total manpower needs projections 
first and regional (county groups) manpower needs projections second. County 
manpower needs projections should be considered to a lesser extent. (Con- 
clusion 3 and 9) This would Indicate that the State Department of Education, 
Division of Vocational Education, should move toward regional program 
planning and funding. 

3. Rural areas should place less emphasis on the regional manpower 
needs data than should urban areas. (Conclusion 4 and 6) 

4. Programs should evolve 1nt6 cluster based programs first, and 
Into specific occupational areas second. (Conclusion 5) 

SUMMARY 

The Modified Matrix Technique Is a satisfactory tool for projecting 
manpower needs data to be used In the vocational education planning process. 
Accuracy of projections Improve when the forecast area Is large (regional) 
and urban, and when occupational clusters are used. 

It Is reconnended that the Kansas State Department of Education, 
Division of Vocational Education utilize this technique and data generated 
thereof for Input Into the planning and funding of vocational and technical 
education programs. In addition. It Is recommended that a regional /statewide 
planning approach be developed. This Implies that regions within the state 
be designated as planning regions. Finally, It Is recommended that, the 
program cluster concept be explored since accuracy of data Improves when 
occupations are clustered. 1^8 
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Chapter 11 



THE PROBLEM 
INTRODUCTION 

The Vocational Education Amendments of 1968 require that vocational 
and technical education programs prepare students for job vacancies that either 
presently exist or will exist In the near future. The law also states that 
student Interest should be considered when planning vocational offerings.^ 

Using student Interest and manpower needs as criteria for planning 
vocational and technical education, may lead to difficulties If the two fac- 
tors are not compatible. If student Interest and manpower needs are compati- 
ble, then neither criteria need be relegated to a secondary position, since 
high student Interest In a program will generally occur when manpower need 
for the type of worker produced by the program Is high. On the other hand. 
If the criteria are not compatible, then one of the criteria most likely will 
be emphasized over the other. 

There Is no set policy In Kansas which dictates the mix of student 
Interest and manpower needs necessary for the establishment of a vocational or 
technical program.^ If student Interest and manpower needs are compatible. It 
may not be necessary that a set policy exist. If the two criteria are Incom- 
patible, then the establishment of a policy may be desirable. 

When the two criteria are not In agreement, one of two situations 
probably exists. I.e., either manpower needs have been subjugated to student 
Interest or student Interest has become subordinate to manpcwer needs In terms 
of the planning process. In the case where one of the criteria Is subordinate 
to the other. It Is possible that present decision making procedures are 
satisfactory to the policy maker. When this is not the situation, the policy 
maker would probably want to make an adjustment In the planning process. 

Before the need for a policy which dictates the mix of student Interest 
and manpower needs can be determined, chief state school administrators and 
other policy makers should understand the relationships between the two 
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criteria that are presently used to establish programs. 

Program enrollment Is a direct measure of the program planning process. 
Consequently, the mix of student Interest and manpower needs In the planning 
process can be examined by Investigating the relationships between student 
Interest and manpower needs and program enrollment. 

STATEMENT OF THE PROBLEM 

This study will attempt to answer a series of questions designed to 
aid policy makers in determining the need for a set procedure to be used in 
planning the vocational and technical program mix for Kansas. 

The first question to be answered is, "Are student interest and nan- 
power needs compatible criteria on which vocational and technical programs 
can be established?" 

If the answer to the first question is "Yes" then the second question 
will be, "Are these criteria the basis on which the present program mix has 

been established?" 

If the answer to the first question is "No" then the second question 
will be, "Which of the two criteria, if either, is dominate in the program 
planning process?" 

HYPOTHESES TO BE TESTED 
The following hypotheses will be statistically tested in this study. 
Hypothesis 1 

There is a significant positive correlation between the rank order of 
occupational clusters by student Interest and the rank order of the occupational 
clusters by manpower needs. 

Hypothesis 2 (Alternative 1) 

There is a significant positive correlation between the rank order of 
occupational clusters by program enrollment and the rank order of the occupa- 
tional clusters by program enrollment and the rank order of occupational clus- 
ters by a combination factor derived from manpower needs and student Interest. 
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Hypothesis 2«A (Alternative 2) 

There Is a significant positive correlation between the rank order of 
occupational clusters by program enrollment and the rank order of the occupa- 
tional clusters by student Interest. 

Hypothesis 2-B (Alternative 2) 

There Is a significant positive correlation between the rank order of 
occupational clusters by program enrollment and the rank order of the occupa- 
tional clusters by manpower needs. 



DELIMITATIONS 



This study Is subject to the following delimitations or parameters. 

1. This study Is limited to Include only those occupations which are 
covered In the Kansas Manpower Utilization System for Training (K-MUST) Project, 
and the Kansas Vocational Information for Education and Work (K-VIEW) system 
and for which training programs exist In Kansas. 

2. Student Interest data Is limited to data on those students who 
have referenced the occupations In the K-VIEW system. 

3. Manpower needs figures represent only those manpower needs of the 
state of Kansas. 

4. Vocational and technical program enrollments used In this study 
Include only full-time public school enrollments within the state of Kansas. 

5. The study Is cross-sectional In nature and the data Is, therefore, 
restricted to the 1971-72 school year K-VIEW references which were used to 
determine student Interest, 1971-72 school year vocational program enrollments 
and 1972-76 Kansas manpower needs data from the 1973 K-MUST report. 

ASSUMPTIONS 

The study Is based on the following assumptions. 

1. Student references to the K-VIEW system are assumed to Indicate 
student occupational preference (Interest) In much the same manner that Nielsen 
Surveys represent national preference of television programming.^ 

2. The job cards available In the K-VIEW system are assumed to Include 
the majority of sub professional jobs which Interest potential Kansas vocational 
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and technical students. 

3. Vocational program enrollment figures obtained from the Kansas State 
Department of Education are assumed to represent actual enrollments In vocational 
and technical training programs In Kansas. 

4. It Is assumed that figures obtained from the 1973 K-MUST Report 
are a reasonably accurate representation of manpower needs In the state of 
Kansas . 

5. Recorded occupational references to the K-VIEW system are assumed 
to represent Kansas junior high and high school student Interests In subpro- 
fesslonal occupations. 

SUM1ARY 

Manpower needs and student Interest are Important criteria to consider 
when planning vocational and technical programs. A policy specifying the mix 
of manpower needs and student Interest necessary for the establishment of voca- 
tional and technical programs does not exist In Kansas. 

If the two criteria are Incompatible, the establishment of a policy 
concerning the mix may be desirable. Under these circumstances, If one of the 
criteria does not exhibit dominance In planning, an adjustment In the planning 
process may be needed. 

Program enrollment is Identified as a direct measure of past program 
planning. The relationship between manpower needs, student Interest and program 
enrollment should be examined In an effort to determine the combination of 
student Interest and manpower needs previously used In the program planning 
process. If a significant positive correlation Is found between manpower needs 
and student Interest, an attempt will be made to determine If a significant 
positive correlation exists between an average of the ranks for manpower needs 
and student Interest and the ranks for program enrollment thus Indicating that 
past planning conformed to the 1968 Amendments. 

If no significant positive relationship between these two criteria Is 
revealed, comparisons of each of these criteria will be made with propram en- 
rollment to Identify whether manpower needs, student Interest or some other 
factors dominate In the planning process. The determination of the desirability 
of predominance of one of these criteria over the other In program planning 
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procedure Is a socio-political decision. If decision makers should decide that 
the dominate criterion was unacceptable as the most Important consideration of 
the two criteria when planning vocational and technical programs » the state » 
most 11kely» should develop a planning policy. 
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FOOTNOTES 



^United State Statutes at Large. 90th Cong., 20 Sess., 1968, Vol. 82, 
Public Law 90-576, (Washington: Government Printing Office, 1968), pp. 1064- 
1098. 

^Statement by R. B. Daniels, Program Administrator of Industrial Educa 
t1on. Division of Vocational Education, personal Interview, June 14, 1972. 

^See Chapter 2 for further discussion. 
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Chapter 12 



BACKGROUND INFORMATION 
INTRODUCTION 

This chapter contains a list of definitions designed to help the reader 
understand terms used In the study. In addition, there Is a review of litera- 
ture concerning student Interest and manpower needs. 

DEFINITIONS 

Agricultural Workers 

Workers In these occupations are concerned with growing, harvesting, 
catching, and gathering land and aquatic plant and animal life and the pro- 
ducts thereof; and providing services in support of these activities.^ 

Bureau of Labor Statistics (BLS) 

This bureau has the main responsibility for developing and testing the 
adequacy of the matrix system used to project manpower needs. The Bureau of 
Labor Statistics Is part of the Department of Labor. 

Bureau of Labor Statistics Occupation 
by Industry Matrix (BLS Matrix) 

This Is a set of employment and expansion ratios for various Industries 

and occupations within Industries. One hundred and sixteen Industries and one 

hundred and sixty- two occupational clusters representing the national econoniy 

are Included In the matrix.^ 

Clerical Workers 

These are workers concerned with making, classifying, and filing records 

4 

Including written conmunl cations. 
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Construction Workers 

These workers are In craft and non-craft occupations, not elsewhere 
classified, concerned with the building and repairing of structures.^ 

Drivers and Dellvervmen 

These occupational workers are concerned with transporting cargo over 
highways, city streets, or within compounds of Industrial construction or 
mining areas, by driving vehicles powered by gasoline, diesel, propane, or 
related fuels, or electricity.^ 

Food Service Workers 

This area includes workers concerned with preparing food and beverages 
and serving them to patrons of such establishments as hotels, clubs and res- 
taurants.^ 



Manpower Needs 

These are the gross manpower needs listed In the Handbook for Voca- 
tional and Technical Education Planners released by the Division of Vocational 
Education, Kansas Department of Education and the Department of Adult and 

D 

Occupational Education, Kansas State University. 

Mechanics and Repairmen 

Workers in this group are concerned with repairing engines and acces- 
sories, power trains, suspension systems, and other mechanical units of auto- 
mobiles, trucks, tractors, buses, and trackless trolleys; graders, bulldozers, 
cranes, power shovels, portable air compressors, and other gasoline, diesel- 
powered engineering equipment; motorized materials, handling equipment and 
wheeled or tracked military vehicles. 

Medical Workers 

These workers Include those subprofessionals concerned with the health 
care of humans or animals, or work in occupations in sanitation, environmental 
and public health, or in laboratories or other health facilities.^^ 



Metal Craftsmen 

Workers in this area, not elsewhere classified, are concerned with 
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shaping and conditioning metal by rolling, forging, extruding, drawing out, 
punching, blanking, and press working J ^ 

Printing Craftsmen 

This group Includes workers concerned with assembling and setting type 

matter for printing by means of typesetting or composing machines. It Includes 

craftsmen at linotype machines which assemble letters Into lines and cast 

strips of type from type metal; and monotype machines which compose type mat- 

12 

ter In separate letters. 

Protective Service Workers 

Workers In this area are concerned with protecting the public against 

13 

crime, fire, accidents, and acts of war. 
Sales Workers 

These workers are to be found In occupations concerned with selling 

14 

commodities when knowledge of the commodities sold Is required. 

Service Workers N.E.C. 

These are workers In service occupations that have not been previously 
classified. 

Standard Industrial 
Classification (SIC) 

This Is a code assigned to each Industry on the basis of Its major 

activity, which Is determined by the product or group of products produced or 

handled, or services rendered. Establishments may be classified on a two, 

15 

three or four digit basis depending upon the specificity required. 

Program Enrollment 

This is the 1972 full-time public school vocational and technical pro- 
gram enrollment in the state of Kansas. 

Student Interest 

Student Interest Is defined In this study as student preference for 
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various subprofesslonal occupations and/or training programs. This Interest 
Is measured by references to various occupations or training programs In the 
K-VIEW system with occupations or programs referenced most, considered to be 
preferred occupations or programs. 

Subprofesslonal Occupations 

These are jobs requiring educational preparation at less than the 
baccalaureate level. 

Technicians N.E.C. 

These are workers In technical occupations not classified as medical. 

Textile Occupations 

Workers In these occupations are concerned with shaping, joining, 
spinning, weaving and otherwise fabricating textiles, textile products, fur 
and halr.^^ 

The K~MUST System 

This Is a project Initiated by the Division of Vocational Education In 
Kansas designed to furnish meaningful Information to Kansas vocational and 
technical education planners for decision-making purposes. 

The K-VIEW System 

This Is an Information system designed to provide Kansas students with 
Information concerning occupations, training programs and training Institutions 
In the state. The Information Is brief, easy to read and Includes sources 
where additional Information may be obtained on the occupations being referenced. 

Transportation and Public 
Utilities OTc : 

This division Includes operators concerned with moving people or mat- 
erials by means of automotive and railway vehicles, aircraft, freshwater of 
seagoing vessels, pipes, and punps. Their activities Include loading bulk 
materials Into conveyances; ascertaining number of passengers and kind of 
materials being conveyed; directing course of carrier routing materials; 
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servicing carriers; and related activities. 

These are occupations concerned with generation » transmission, and 

distribution of electricity; generation and distribution of steam for heat and 

power. Including marine propulsion; generation of utility gas, and storage 

and distribution of natural and manufactured gas for power, lllunlnatlon, or 

heating purposes; filtration, purification, and distribution of water for 

domestic, commercial, or Industrial consumption; and collection, treatment, 

18 

and disposal of sewage and refuse. 

Vocational and Technical 
Education* 

This represents that portion of education responsible for preparing 
students to work In subprofesslonal occupations. 

Vocational and Technical 
Education Programs 

This Is educational training designed to prepare students for specific 
subprof ess 1 onal occupat 1 ons . 

Vocational and Technical 
Students 

These are students enrolled In vocational and technical programs. 

STUDENT INTEREST 

This section describes, (1) standardized Instruments and other tech-' 
nlques which have been used to measure vocational Interests, (2) studies that 
have attempted to evaluate vocational Interest data that has been generated » 
(3) studies that have attempted to examine the relationship between vocational 
Interests and manpower needs and (4) a rationale for the approach used to 
determine student vocational Interests In this study. 

Standardized Instruments that will be discussed In this section In- 
clude (1) the Strong Vocational Blank, (2) the Minnesota Vocational Interest, 
and (3) the Kuder Preference Record (Form DD). Non-standardized techniques 
discussed are centered around the quest1onna1r3 approach. 

The Strong Vocational Interest Blank (SVIB) Is scored by a weighting 
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agreement with the occupational group. Pluses Indicate agreement. Minuses 
Indicate disagreement. The SVIB occupational groups are mainly at the pro- 
fessional and/or college trained level. The possible responses to Items are 
•like', 'Indifferent', and 'dislike'. 

O'Shea and Harrington Indicated that there Is a considerable body of 
evidence Indicating predictive validity of the SVIB.^^ Campbell feels that 
Interests, as measured by the SVIB are stable over long periods of tlme.^^ 

The Minnesota Vocational Interest Inventory (MVII) was scored In manner 
similar to the SVIB. Possible responses are 'like' and 'dislike*. The occu- 
pational groups are at the technical level. 

Results of a study of the MVII by Sllber and Barnette Indicate con- 
current and predictive validity for vocational high school boys. This study 
used twenty-one of the MVII occupational groups for comparlson.^^ 

The Kuder Preference Record (Fonn DD), also known as the OIS, Is scored 
using a coefficient which reflects similarity between a person's response to 
all one hundred Items In the Inventory with the norm group's responses to all 
one hundred Items rather than to only those that distinguish an occupational 
group from men- In-general. The OIS reports for occupations over the entire 
occupational spectrum. Possible responses are markings of most and least 
liked alternatives of a triad of Items describing varied activities. 

Zytowski Indicated that there Is a lack of co- variance between any 
two or the three above mentioned tests (SVIB, MVII, and OIS) which might be 
attributed to deficiencies In response format and scoring or to lack of equlv- 

25 

alence In the occupational norm groups." There are many additional Instru- 
ments that attempt to measure student vocational or career Interests such as 
the Career Maturity Inventory ^^ developed by Crites. These other Instruments 
are similar to the three mentioned above. 

All of the standardized Instruments described to this point have two 
severe limitations. I.e., they are based on student responses to questionnaires 
and do not measure any student Initiated action which might indicate his 
occupational preference, and they are limited to either broad clusters of 
occupations or to a small number of detailed occupations. Kansas vocational 
educators are becoming disillusioned with these subjective measures and are 

seeking a broadly based, yet detailed, objective occupational interest assess- 

27 

ment system. 
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Roe and Slegelman Indicate that early environmental factors were not 
satisfactory predictors of vocational Interests. They did find, however, that 
the Interactions between parent and child develop attitudes in the child which 
m^y play a significant part In the selection of an occupation. This Implies 
that one way to predict student vocational Interests would be to evaluate the 
attitudes of the communities towards certain occupations. Such a community 
evaluation would most likely pose many problems. 

Holland assumed that a person's vocational choice Is the product of 
the Interaction of his heredity and a variety of cultural and personal forces 
Including peers, parents and significant adults, his social class, American 
culture and the physical environment. He has Identified a hierarchy of habit- 
ual or preferred methods for dealing with environmental tasks such as making 
a vocational choice. He has defined six major occupational envlonments. 

The motoric environment Includes people In occupations such as laborers, 
machine operators, aviators, truck drivers, and carpenters. The Intellectual 
environment Is represented by physicists, anthropologists, chemists, mathe- 
maticians and biologists. Social workers, teachers. Interviewers, vocational 
counselors and therapists are designated as the supportive 3nc1ronment. The 
conforming environment Is comprised of bank tellers, secretaries, bookkeepers 
and file clerks. Salesmen, politicians, managers, promoters, and business 
executives personify the persuasive enclronment. The esthetic environment 

2Q 

Includes musicians, artists, poets, sculptors and writers. 

Viemstein translated the Holland classifications Into the D1 ctlonary 
of Occupational Titles classifications. The fact that this translation Is 
possible and can be done well Illustrates the strong relationship between 

30 

Holland's occupational environments and specific occupations. 

Williams concludes that students select vocations which agree with 

their values and personality. He found that life values, work values and 

personality characteristics could be feasibly separated Into Holland's six 
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environments. However, this theory has not been developed to the point 
that specific occupational preferences can be predicted. 

Several studies have used the questionnaire approach as a method for 
defining student Interest. Thirty-eight thousand Indiana High School graduates 
completed a twenty- two Item questionnaire specifying curriculum and occupational 
choices related to their educational and vocational plans. The characteristics 
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and geographical distribution of this sample group compared favorably to the 

total high school senior population In the state. Approximately forty- three 

percent were vocationally oriented In terms of their high school studies. 

Student Interest In vocational education Increased In the senior year with 

32 

preferences for business and service. 

One thousand, one hundred and forty-six seniors for the year 1965, 416 

graduates of the 1960 and 1962 class, 1,034 fifth grade parents and 250 business 

firms Identified the vocational and technical educational needs in the 

Shiawassee-Clinton area of Michigan by responding to questionnaires. Data 

analysis showed that present vocational offerings were not adequate In terms 

of student Interest. Occupational education was needed In the high schools 

and post-secondary Institutions and programs were needed In variety of occupa- 
33 

tlonal areas. 

A survey was conducted by the Master Planning Committee for occupational 
education of the Garden City Community College, Garden City, Kansas. One 
hundred and six graduates of the 1967 and 1969 classes completed and returned 
questionnaires. Survey results Indicated that high school programs pursued 
In order fo popularity were college preparation, general business and agricul- 
ture.^^ 

In an effort to find significant relationships between Interests and 
manpower needs, a four county study of youth and adult Interests In community 
college occupational programs was conducted In Michigan. Student Interests 
and employer needs for auto mechanics, secretaries, and salespeople correlated. 
Employer needs and student Interest did not correlate In other occupations 
indicated. 

Although the survey approach has many advantages and Is used exten- 
sively. It has at least two major disadvantages. I.e., the student must answer 
as to preference even If he has no preference among the possible alternatives, 
and the Hawthorne Effect could cause students to select the more prestlgeous 
occupations. 

This study used a new student vocational Interest measurement technique. 
Student references to job descriptions In the K-VIEW system are clustered by 
similar occupations. The clusters with the greatest number of references are 
considered to contain occupations most preferred by the students. Broad 
Inferences are made about large bodies of students which should contribute to 
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making this a suitable method for determining student Interest In this stu4y. 

The technique can be classified as unobstruslve In that while the 
student completes the reference card each time he uses the K-VIEW deck, there 
Is no pressure to make any given response. Instructors or other school per- 
sonnel are usually not present. The student's name does not appear on the 
card. The student has no Idea as to how the data will be used. Webb states 
that when using such unobstruslve measures for obtaining Information, there 
Is little possibility these measures will influence behavioral changes or 
require role-playing which would refute the data acquired. 

A similar data collection technique which Is well-known Is the method 
Nielsen uses to determine television program preference. Nielsen has developed 
an Indirect measure of Interest whereby observation of actions or the results 
of actions of Individuals Is not necessary. Measurement of those who subscribe 
to a newspaper of magazine In terms of their sex. Income, and household pur- 
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chases represents another Indirect measurement. ' 

Gallup Robinson Inc. conducts Interviews with magazine readers to 
determine what ads they recall with the magazine closed. Since the readers 
are not monitored when expressing Interest In a particular ad, this represents 
an Indirect measure of Interest.^ There techniques like the K-VIEW reference 
technique are unobstruslve In that Indirect measurement of a sample member 
action Is achieved. 

The K-VIEW technique Is also similar to the survey method because It 
allows the student to choose from a group of occupations. An advantage over 
the survey technique Is that In the K-VIEW technique action Is usually student 
Initiated. Students who are completely undecided or unconcerned do not use 
the system. 

Cooley Indicated that preferences for broad categories of occupational 

classifications should be more predictable than narrow classifications. In 

a report of Project TALENT Cooley states: 

We have been citing recent researchers to Illustrate the strong tendency 
of vocational psychologists today to focus Inquiry on differences among a 
few large groups or families of occupations, rather than on specific occupa- 
tions. This tendency Is partly a recognition of the reality that specific 
occupations do not work well as research criteria. There are far too many 
of them and there far too much overlapping among them In any measurement 
space. Successful empiricism requires discrlmlnably taxonomies. 

Using the K-VIEW technique, occupations can be grouped Into broad job clusters 
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or dealth with as specific jobs since the occupations are Identified by census 
categories. 

One limitation of the technique Is that data can be obtained only from 
those students In schools where K-VIEW services are offered. On the other hand* 
K-VIEW schools cover approximately fifty-seven percent of all Kansas high school 
and junior high school enrollment. There Is no Indication that student atti- 
tudes In schools not having the K-VIEW system. There have been more than one 
thousand references made to the occupations listed In the K-VIEW system to date. 

In conclusion. Information obtained from the K-VIEW system represents 
an attempt to acquire unsolicited occupational student Interest data. Its 
specificity presents the opportunity to relate data obtained to vocational and 
technical program enrollment and net manpower needs In Kansas. As the K-VIEW 
system matures and more schools use It, K-VIEW procedures will be expanded and 
Improved both cross-sectional ly and longitudinally making student Interest data 
obtained from the system more meaningful for future studies. 

MANPOWER NEEDS 

This section includes (1) background Information concerning national 
efforts to Identify manpower needs, (2) a description of some of the methods 
used to determine manpower needs and their application and (3) a brief history 
of the development of a net sub professional manpower needs system for Kansas. 
During the last decade despite an otherwise prosperous economy, the nation has 
experienced a somewhat high unemployment rate. A substantial proportion of 
this unemployment has been attributed to structural unemployment. Structural 
unemployment may occur where: 

1. The unemployed may not possess the necessary skills. 

2. Older workers may need retraining or upgrading skills. 

3. Young workers may require training before getting a job. 
Nonwhite workers between the ages of sixteen and nineteen present an 

especially perplexing problem In that their 1968 unemployment rate was the 

same as the overall unemployment rate during the 1930 's depression. In addition, 

the 6.8 percent unemployment rate of the urban unskilled laborer Is comparable 
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to the rates reached by these workers during postwar recessions. 

The structural nature of unemployment indicates that vocational 
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education. Recent legislative acts concerned with this Issue are: 

42 

1 . The Area Redevelopment Act of 1961 » 

2. The Manpower Development and Training Act of 1962,*^ 

3. The Vocational Education Act of 19C3,^* 

4. The Higher Education Facilities Act of 1963,^^ 
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5. The Economic Opportunity Act of 1964 » 

6. The Civil Rights Act of 1964,^^ 

7. The Higher Education Act of 1965,^® 

AO 

8. The Appalachian Act of 1965, and 
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9. The Vocational Education Amendments of 1968. 

Vocational educators should provide training "realistic In the light of 

actual or anticipated opportunities for gainful employment"^^ according to the 

1968 Amendments of the 1963 Vocational Education Act. It Is the responsibility 

of the state employment security commission to make available to the state 

board and local education agencies occupational Information on reasonable pro- 

spects of employment In the conmunlty and elsewhere. Medvin felt that In many 

Instances, state employment services are unable to meet this responsibility 
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because of the costly survey techniques that are used. 

In an effort to assist state employment security commissions attempting 
to provide adequate manpower needs data Inexpensively, the Department of Labor 
has financially encouraged research to Investigate alternative methods for 
projecting manpower needs. Some of these methods are: 

1. The Experimental Employer Needs Survey Technique, 

2. The Industry Expert Approach, 

3. The Leading Indicators Approach, 

4. The Unfilled Job Opening- Occupational Outlook Handbook Approach, and 

5. The BLS Occupation by Industry Approach. 

The Experimental Employer Needs Survey Technique uses Information ob- 
tained from employers to project manpower needs. Phone calls, letters or 
personal Interviews may be used for acquiring Information. This method pro- 
motes contact between school representatives and employers. It can be used as 
a basis for getting additional Information. Occupational examination can be 
extensive If funds are available for this purpose. 

The Employer Survey Technique Is relatively expensive. The stratified 
random samples approach to larger labor markets requires explicit Identification 
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of all firms in the labor market being surveyed. Reliability of answers given 
by employers Is questionable. Survey procedures must be repeated if data up- 
dating Is required. Bias may be Introduced by uncooperative firms. The sur- 
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vey method can be time consuming. 

The Occupational Training Information System (OTIS) developed In 
Oklahoma represents an application of the Experimental Employer Needs Survey 
Technique. Surveyed employers report their manpower needs to personnel from 
the vocational education system. The unemployed and individuals learning 
skills on the job are estimated from the records of the State Employment Security 
Office. Projected supply and projected demand data are matched to determine 
differences which are used in planning the state vocational programs. An 
Advisory Committee which includes education officials, employer representatives 
and the OTIS staff, monitor the system and recomnend needed changes. 

The Industry Expert Approach represents an appropriate method to use 
where a limited industrial activity employs all or a large part of the workers 
in the occupations to be studied. Local Chambers of Conmerce, manufacturing 
executives, employment services and vocational educators may be contacted to 
assist in selecting a list of local industrial experts to be questioned. Spe- 
cific questions should be designed to obtain opinions on present and future 
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Industrial trends and anticipated training needs. 

The Industry Expert Approach is not effective in obtaining information 

on broad inter- industry oriented occupations. However, it does provide accurate, 

comprehensive occupational information for vocations restricted to a particular 

activity. Interviewers should know how to analyze occupations, understand the 

local industrial community being considered and be familiar with the industry 

being studied. The costs of interviewing can be minimized if the industrial 
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representatives are carefully selected. 

The conference, an alternative to the individual interview, allows the 
moderator to obtain the opinion of several industrial representatives simulta- 
neously. If conducted properly, it has the added advantage of allowing group 
discussion of the opinions presented at the conference. 

Roney and Braden in a study of occupational education beyond high school 
in Oklahoma obtained the opinions of experts from fifty Oklahoma organizations 
on their future need for technicians. The major activities included in the 
study were manufacturing, public utilities, service, government agencies, and 
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petrol eu, service and public utilities. The organizational representatives 
Indicated that two-year post-high school demand greatly exceeded the supply 
even If all Oklahoma graduate technicians stayed In Oklahoma.^^ 

In the Leading Indicators Approach, successful Industries are analyzed 
to determine their present and future employment by occupation. This informa- 
tion Is used as a basis for planning vocational education. It Is assumed that 
(1) successful Industries can be Identified, (2) data obtained can be used to 
show the change In occupational structure over time and (3) occupational struc- 
ture Is related to productivity. 

An experiment conducted by Fischer In Project VISION Involved efforts 
to determine Indicators which would bring about a change In the occupational 
mix of an area. Change In capacity or product line and the possibility of re- 
location were considered as likely occurrences that would result In the read- 
justment of an area's occupational mix. Returned questionnaires revealed that 
capacity was difficult to define and product lines remained relatively constant. 
Data was not acquired from new firms due to their Inability to complete the 
questionnaire adequately. Researchers felt that Intramarket firm mobility had 
little effect on the occupational m1x.^° 

The Unfilled Job Openings- Occupational Outlook Handbook Technique 
utilizes available data such as unfilled job openings from employment service 
agency records. Forecasts of national trends for specific occupations obtained 
from The Occupational Outlook Handbook may be used in this technique. 

This method of computing manpower needs is systematic and straight- 
forward. The data is separated by occupation, but judgment by informed officials 
is necessary when making forecasts. The accuracy of forecasts using the 
Unfilled Job Opening- Occupational Outlook Handbook Technique has not been 
checked. This is due partly to the way in which the data is presented. Medvin 
feels that the data should reveal trends and directions as well as pinpointing 
occupations with continuous shortages. 

Because of its relatively low cost and the adequately explicit occupa- 
tional picture of a specified work force it presents, the BLS Occupation by 
Industry Approach (BLS Matrix Approach) is considered the most promising of 
the alternative methods. The BLS Matrix Is a set of tables Indicating employ- 
ment trends for occupations based on Standard Industrial Classifications. The 
methods used attempt to identify an area's occupational profile and project 
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manpower needs for these occupations. 

Two Improtant limitations of the approach are that national trends are 
appllend to local (state) situations and projections cannot be provided for 
small labor markets. Despite Its low cost, state employment security conmls- 
slons are experiencing difficulty when attempting to fund the BLS Matrix Ap- 
proach. 

The discussion of alternatives to projecting manpower needs presented 
above Indicates that each of the techniques has advantages and disadvantages. 
What appears to be needed Is a combination and modification of techniques that 
will maximize advantages and minimize disadvantages. 

In 1971, a contract to develop a system for projecting Kansas' manpower 

needs was made by the Division of Vocational Education of the Department of 

Education with Kansas State University. The system was to be used In planning 
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vocational education In Kansas." 

Annual cycling of the t-ystem was to be financially feasible. Where 
possible, small labor market manpower needs were to be decermlned using local- 
ized trend data. It was decided that a modified version of the BLS Matrix 
Approach would come closest to meeting these requirements. 

The Modification of the BLS Matrix Approach Is designed to Include 
localized trends and possible projections for small labor markets with the 
assistance of the State Employment Security Commission, the Regional Office 
of the Bureau of Labor Statistics and the Regional Manpower Administration 
Office. 

The Modified Matrix Technique is based on the following assumptions: 

1. Local industrial occupational structures are similar to national 
industrial occupational patterns. 

2. Using the Kansas Employment Security Commission's state occupational 
profile as a means for adjusting the local profile improves the estimates. 

3. Reasonable estimates can be made of how local labor markets will 
expand using national expansion figures. 

4. Local expansion rate estimates can be Improved by making adjust- 
ments for past labor market trends. 

5. Local replacement factors can be reasonably estimated using 
national replacement factors. 

6. Error resulting from the use of national base factors and ratios 
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can be partially reduced by using the present year Industrial structure. 

Manpower needs were projected In accordance with the following proce- 
dures . 

1. The Standard Industrial Classification (SIC) structure of the local 
comnunlty was determined. 

2. An estimate of the occupational profile In the local conmunlty 
was made. 

3. The local occupational profile was adjusted In terms of the state 
occupational profile provided by the Kansas Employment Security Comnisslon. 

4. Occupation by Industry rates were used to compute the expected 
employment expansion for the projection period. 

5. Local labor market trends were applied to the projected expansion 

figures. 

6. The need for occupational replacements was determined. 

7. Manpower needs for the projection period was defined as the sum 
of replacement needs and expansion needs. 

Upon Initial examination of the output utilizing the Modified Matrix 
Approach, error In developing occupational profiles for small labor markets 
does not seem to be a restricting factor. Efforts will be made to Investigate 
and Identify areas where projections are weak and c^ddltlonal modifications 
might Improve the final output. 

SUftlARY 

The Strong Vocational Interest Blank, the Minnesota Vocational Interest 
Inventory, the Kuder Preference Record (Form DD) and other standardized Instru- 
ments seem to have two severe limitations relative to predicting student pre- 
ference for various types of vocational training. I.e., they are based on 
student Initiated action which might Indicate his occupational preference, and 
they are limited to either broad clusters of occupations or to a small number 
of detailed occupations. 

The popular and frequently used survey approach also has two limitations. 
I.e., the student must answer as to preference even if he has no preference 
among the possible alternatives, and the Hawthorne Effect could cause students 
to select the more prestlgeous occupations. 
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The K-VIEW system (selected to determine student Interest In this study) 
uses unobstruslve data gathering techniques to collect Information on student 
preferences In a wide variety of occupations. This technique was selected as 
there is little possibility that the measure will contribute to behavlorlal 
changes or require role-playing which could refute the data acquired. It Is 
also preferred by Kansas vocational education administrators as It Is an 
objective unsolicited student action measure. 

The Experimental Employer Needs Survey Technique, the Industry Expert 
Approach, the Leading Indicators Approach, the Unfilled Job Openings - Occupa- 
tional Outlook Handbook Approach, and the BLS Occupation by Industry Approach 
were each deemed to have limitations which caused them to be unsatisfactory 
for projecting manpower needs in Kansas. A modification of the BLS Occupation 
by Industry Approach was developed to project manpower needs. Data used in 
this study was generated by this paproach. 
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Chapter 13 
PROCEDURES 
INTRODUCTION 

This chapter presents the populations, samples, data collection tech- 
niques, data tabulation techniques, statistical tools and analysis techniques 
used to evaluate the hypotheses presented In Chapter 11. 

THE POPULATIONS 

There are five populations used to evaluate the hypotheses In this 
study. The first Is the population of sub-professional occupations In Kansas, 
the second Is the population of vocational and technical training programs, 
the third population Is students enrolled in Kansas Vocational and Technical 
programs, the fourth Is the population of potential vocational and technical 
students In Kansas and the fifth Is the population of future job vacancies In 
Kansas. 

THE SAMPLES 

The five samples used to conduct this study are representative of 
the five populations. The sample of occupations from the population of sub- 
professional occupations In Kansas Mhlch Is examined In this study Is that 
group of occupations specified by the Kansas Employment Security Comnlsslon 
and the Division of Vocational Education, Kansas State Department of Educa- 
tion and covered In both the K-VIEW and K-MUST systems. The sample of train- 
ing programs Includes all training programs In Kansas as Identified by the 
State Department of Education. 

Annual enrollment In Kansas public school vocational and technical 
programs represents all vocational and technical students In Kansas. The 
Division of Vocational Education, Kansas State Department of Education has 
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provided data on this sample. 

The population of potential vocational and technical students Is repre- 
sented by a sample of potential students who referenced the K-VIEW system. 
One thousand, one hundred and nineteen references to discrete occupations were 
tabulated. 

Data on the population of future job vacancies In Kansas has been ob- 
tained from the records of the K-MUST project and the Kansas Employment Security 
Commission. This data represents the sample used here. 

THE DATA COLLECTION TECHNIQUES 

The techniques used to collect Information for this study will be 
designed to obtain the necessary data as accurately and efficiently as pos- 
sible. The Division of Vocational Education, State Department of Education 
will provide data on the 1972 enrollment In vocational-technical programs In 
the state of Kansas. The K-MUST report released In January, 1973, will repre- 
sent the source for Kansas manpower needs. Student Interest data on potential 
vocational-technical students will be acquired from the K-VIEW Evaluation Form 
which was completed by the student using the K-VIEW facilities. 

THE DATA TABULATION TECHNIQUES 

Data obtained for the research project will be tabulated using several 
techniques depending upon the type of data and the manner In which It Is 
available for use. Kansas sub-professional manpower demand data has been 
accumulated from authoritative sources by the K-MUST project. The manpower 
needs (demand) data Is listed In the 1973 K-MUST report. Using the Kansas 
Employment Security Commission's occupational breakdown as a guide, the de- 
mand data as Identified In the K-MUST report will be clustered by occupational 
category. These occupational clusters will be used to represent the manpower 
needs data for this study. 

Records obtained from the Kansas State Department of Education repre- 
sented 1972 enrollments In vocational -technical programs and were separated by 
type of educational Institution and vocational -technical program. The enroll- 
ment Information will be accumulated by vocational -technical program and 
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grouped In accordance with the same procedure used to Identify manpower needs 
for the study. 

Student Interest data was specified as being student referenced occupa- 
tions listed on the completed K-VIEW evaluation forms. These forms will be 
tabulated by occupation as designated In the United States Census. Occupational 
totals win then be clustered following the same format used In specifying 
manpower needs and vocational -technical program enrollments. 

After grouping manpower needs, vocational -technical program enrollment 
and student Interest data by occupational clusters* these clusters will be 
ranked In each of the three areas f.'om the occupational cluster with the great- 
est number of personnel Indicated to the occupational cluster with the least 
number of personnel Indicated. Tied numbers will be given equal rankings 
each representing an average of the consecutive rank placements which would 
have been filled by the tied numbers.^ 

STATISTICAL TOOLS 

The Spearman Rank Correlation Coefficient has been chosen as an appro- 
priate statistical tool to use to determine relationships between manpower 
needs and student Interest and vocational -technical program enrollment. The 
Spearman Rank Correlation Coefficient Is a non-parametric statistic requiring 
neither normality of distribution nor homogeneity of variance.^ Ranks rather 
than numerical values are used In computing the statistic. Approximations 
Improve with larger samples.*^ Distribution of the numberlcal values used In 
this study Is heterogeneous making the appearance of tied values unlikely. 
The Spearman Rank represents a good approximation of the Pearson formula. 

To determine the Spearman Rank Correlation Coefficient, two of the 
three areas, manpower needs, student Interest or program enrollment will be 
chosen to compute the statistic. The ranks of the two areas will be matched 
for each of the occupational clusters. The difference between the ranks of 
the two areas for each occupational cluster will be determined and squared. 
The squared remainders for the occupational clusters will be sunmed and mul- 
tiplied by six. The product will be divided by the number of occupational 
clusters cubed minus the number of occupational clusters. The quotient will 
be subtracted from one. The remainder will represent the Spearman Rank 
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Correlation Coefficient. 

The formula for the Spearman Rank Correlation Coefficient appears as 

follows: 

R-l-^ 

where: 

R = Spearman Rank Correlation Coefficient 

Ed^ « Sum of the squared differences between the ranks for the two 
areas being compared 

N » Total number of occupational clusters.* 
The computed Spearman Coefficient may range from a plus one Indicating a per- 
fect positive relationship where high rankings of one area correlate with high 
rankings of the other area, to a negative one Indicating a perfect negative 

relationship where high rankings of one area correlate with low rankings of 

5 

the other area. 

A correlation between .20 and .35 shows a very slight relationship 
between the variables. Correlations ranging from .35 to .65 are statistically 
significant beyond the one percent level. Crude group predictions may be 
achieved around .50. Accurate group predictions are possible for correlations 
at .65 or better. Correlations over .85 Indicate close relationships and are 
rarely found In educational studies. Plus values are positive relationships, 
minus values, negative relationships.^ 

THE ANALYSIS PROCEDURES 

Techniques to be used In the effort designed to aid policy makers In 
determining the need for a set procedure In planning the vocational and tech- 
nical program mix for Kansas Involve computing Spearman Rank Correlation Coef- 
ficients between manpower needs and student Interest and vocational -technical 
program enrollment and analyzing the coefficients for significant positive 
correlations. The procedure followed In computing the Spearman Coefficients 
for any two of the three areas to be compared has been designed to answer 
successive questions cited In the statement of the problem. 

If a significant positive correlation Is found between student Interest 
and manpower needs, these areas will be considered compatible criteria on 
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Mhlch to establish vocational -technical programs. In order to determine If 
manpower needs and student Interest are the basis on which the present program 
mix Is established* an average of the rankings of these two areas will be com- 
pared to vocational -technical program enrollment. If a significant positive 
correlation Is found, manpower needs and student Interests will be considered 
criteria on which the present program mix Is established. 

If signlflcnat positive correlation Is not found between manpower 
needs and student enrollment* then an attempt will be made to determine If 
either area was used as a basis for establishing vocational -technical program 
enrollment using the Spearman formula. If a significant positive correlation 
Is found to exist, then student Interest will be considered the dominate 
criterion. 

If, however, there Is no significant positive correlation* then occupa- 
tional cluster rankings for manpower needs will be compared to vocational - 
technical program enrollment. If a significant positive correlation Is 
Identified, manpower needs will be considered the dominate criterion In the 
program planning process. If no significant positive correlation is found 
In the comparison process, then neither student Interest nor manpower needs 
will be ascertained as significant criteria upon which vocational -technical 
programs are established in Kansas. 

SUMMARY 

Five Kansas populations (1) sub-professional occupations, (2) vocational 
and technical training programs, (3) vocational and technical students, (4) 
potential vocational and technical students, and (5) future job vacancies are 
Identified. A representative sample from each of the five populations will 
be obtained for the study. The source of each sample is specified as follows: 

1. Sub-professional occupations - Kansas Employment Security Commis- 
sion and the Division of Vocational Education, Kansas State Department of 
Education. 

2. Vocational and technical training programs - Division of Vocational 
Education, Kansas State Department of Education. 

3. Vocational and technical program enrollment - Division of Voca- 
tional Education, Kansas State Department of Education. 
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4. Occupations In which potential vocational and technical students 
are Interested - K-VIEW system. 

5. Future job vacancies - Kansas Manpower Utilization System for 
Training. 

Sample data will be collected on sub-professional occupations, voca- 
tional and technical training programs, vocational and technical program 
enrollment and future job vacancies using the Information obtained from the 
sources listed above. The occupations In which potential vocational and 
technical students are Interested will be acquired by collecting the referenced 
occupations recorded on the evaluation forms completed by the users of the 
K-VIEW system. 

The techniques employed to tabulate data Involve grouping the data 
Into occupational clusters. Vocational and technical program enrollment, 
occupations In which potential vocational and technical students are inter- 
ested and future job vacancies will be arranged to correspond to these occupa- 
tional clusters. Amounts accumulated for each occupational cluster will be 
ranked from the occupational cluster with greatest amount to the occupational 
cluster with the least amount for student interest, manpower needs and pro- 
gram enrollment. 

The statistical tool chosen to detect significant relationships be- 
tween manpower needs and student Interest and program enrollment is the 
Spearman Rank Correlation Coefficient. Ranks for two of the three areas 
Indicated will be chosen to compute the statistic. The areas will be selected 
according to set procedure. 

Using the Spearman formula, an attempt will be made to determine If 
manpower needs and student Interest are compatible. A significant positive 
correlation will reveal compatibility. The next step will be to match an 
average of the ranks of student Interest and manpower needs to program enroll- 
ment to see If a combination of these two Items Is used to plan vocational 
and technical pro- rams In Kansas. A significant positive correlation will 
Imply that both are used In the planning process. 

Where there Is no significant positive correlation between manpower 
needs and student Interest, each category will be matched with program 
enrollment using the Spearman Rank Coefficient formula to determine the 
dominance. If any, of student Interest or manpower needs In planning voca- 
tional and technical programs. itil 
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FOOTNOTES 



Robert K, Young and Donald 0. Veldman, Introductory Statistics for 
the Behavioral Sciences . (New York: Holt, Rinehart and winscon. Inc., 1965}, 
p. 371. 

^John I. Griffin, S tat 1 s t1 gal Methods and AppI 1 cati ons . (New York: 
Holt, Rinehart and Winston, Inc., 1962), p. 270, 

^John T. Roscoe, Fundanyntal Research Statistics for the Behavioral 
Sciences . (New York: Holt, Rinehart and Winston, Inc., 1969;, p. d4. 

*Ib1d., p. 82. 

^Ibld., p. 72. 

^Walter E. Borg, Education Research an Introduction . (New York: David 
McKay Company, Inc., 1963), p. 282-283. 
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Chapter 14 



ANALYSIS 
INTRODUCTION 

This chapter Is concerned with analyzing the data obtained by methods 
outlined In Chapter 13. The first step presented Is the technique used to 
cluster or Interface the data, the second step Is ranking the data and the 
third step Is testing the hypotheses. 

Hypotheses 1 will be tested to determine If manpower needs and student 
Interest are compatible criteria for planning vocational and technical education. 
(Note: Compatible criteria are criteria that have a significant positive cor- 
relation). If the criteria are compatible, Hypothesis 2 (Alternative 1) will 
be tested. If the criteria are not compatible Hypotheses 2, A and B, (Alter- 
native 2) will be tested. An analysis will be made of base data In an attempt 
to determine why hypotheses were either retained or rejected. 

CLUSTERING THE DATA 

The first step In clustering the data was to Identify (1) all training 
programs offered by public education In Kansas, (2) all occupations utilized 
by the K-MUST System and (3) all occupations Included In the K-VIEW deck. 
The second step was to define broad clusters under which programs, occupations 
and K-VIEW cards could be grouped. Census occupational groupslngs were used 
to define these clusters. Occupations were easily classified under this cluster- 
ing scheme. Training programs were classified under specific clusters Indi- 
cated by Vocational Education and Occupations^ which Interfaces occupations 
and training programs. K-VIEW reference cards carry a Dictionary of Occupa- 
tional Titles dislgnatlon and were classified similar to the techniques used 
to classify occupations. Table 11 depicts the Interfacing scheme developed. 
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RANKING THE DATA 



After the clustering process was completed, total employment* total 
enrollment, and total number of student references (student Interest) were 
computed for each cluster. The clusters were ranked In descending order 
(largest cluster first, smallest cluster last) for each of the three categor- 
ies. I.e., employment, enrollment and student Interest. Table 12 presents 
the clusters, data on which ranks were calculated, and rank orders by category. 

DISPOSITION OF HYPOTHESIS 1 

Hypothesis 1 which states, "There Is a significant positive correla- 
tion between the rank order of occupational clusters by student Interest and 
the rank order of occupational clusters by manpower needs," was retained. 
The computed R was equal to .5367 which Borg (see Chapter 13) Indicates is 
satisfactory for a crude group prediction. Table 13 contains the data used 
to compute R. 

A review of the data listed In Table Indicates that significant 
contributors to d^ (259.50) were the Food Service Workers cluster (36.00), 
the Mechanics and Repairman cluster (25.00), the Metal Craftsmen cluster 
(25.00), the Technicians N.E.C. cluster (100.00), and the Agricultural Workers 
cluster (49.00). The Agricultural Workers cluster and the Food Service 
Workers cluster were ranked higher In demand than In student Interest. The 
other three major contributing clusters ranked higher In student Interest 
than In demand. 

DISPOSITION OF HYPOTHESIS 2 (ALTERNATIVE 1) 

Since Hypothesis 1 was retained. Hypothesis 2 (Alternative 1) was 
tested. This hypothesis states, "There Is a significant positive correlation 
between the rank order of occupational clusters by student enrollment and the 
rank order of occupational clusters by a combination factor derived from man- 
power needs and student Interest ranks." This hypothesis was retained. The 
computed R equals .6833 which Is an accurate group prediction according to 
Borg's criteria. Table 14 contains the data used to compute R. 

155 



l7^ 



CM 



01 



01 

10 
C 

^ O 
C -r- 

a: 

c u 
« u 
o 

</) 

01*0 
9 C 

10 



c 



e s 
o o 



c 



(/I 

C 01 o c 
01 01 
•O 01 • ^ 
3 4^ O 01 
CZH- 
CO 01 



c 

10 




01 
3 



10 

c 
o 



<o 

3 

o 
o 
o 



iOChr>»r-GhrO»— OOP 



C4 
CO iO 



O CM 
m m m 

CM r- 



CO cn CM cn 
" ^ o <n 



o 

CM 



CM in r- r- 



CM 



in 

CM 00 



in 

ocucM«i^inu>rou5fN»^r-* 



^ o 

CM 00 M> m 



CM 
CM 



CM^oor^«coo^OincM^in#— CO 



^^00U>r«»CytO^CM 

cMin^r^r-inrs^cocT* 
CMi^cMCM^^oinin 



o ^ m r- in 



CO 



CM ^ 
• • • • • 











(/I 


s. 








u 


01 




0) 


01 


01 








> 








u 






o 












01 




'oJ 










O 






u 


c 




01 


10 


o 


o 




o 


s. 




•r» 


c 




3 




4^ 




> 


4J 




O 








1o 


3 


(/I 


01 


n 


o 


^ 




(/) 


o 






01 




•r- 




UI 


> 






01 


C 






cn 


r— 


o 




O 


< 


O 


o 


o 





UI 

3 



fO 

u 



T o "S 









UI 










u 










01 




nnen 






Work 




•r- 










10 




c 


01 




CL 






a 




01 




u 






ok: 


c 


UI 


> 






01 


4^ 


u 






i 




01 


UI 


c 




iO 


</> 


u 


10 


4-» 


U 




01 




^- 


O 


0> 




UI 


<0 




> 




o 




Ol 




o 


•r- 




c 


4^ 




C 










10 




4J 




UI 


Ch 


5 


In 


4^ 


01 










to 






a. 


ex. 


in 



UJ 



01 

o 



01 
•r- 

01 



UI 



UI 

c 

<0 



c 

x: 
u 

.01 



u o 

•r<» • 
Ui 
XI « 
3 Z 

UI UI 

c *o s» 

O C 0^ 
10 ^ 
4^ ^ 
« C O 

a. 03 

3 -r- 
U 4-» U) 
U <0 01 

0 4^ -r- 
^ 4^ 

01 O 
r— O-i^ 
•r- U) 
4^ C 4J 

K <o r> 

01 ^ 
I- H- 



156173 



CO 



01 
JO 



CM 



C 



4-> 
C 
01 

XI 
3 

CO 



c 
to 

(/) 

0) 

I 

o. 
c 

1 



3 



<0 

c 
o 

Ol 
3 
U 
U 

o 



^8»SS8§8S8888 S8 



CM 



9 



ro 



in in 

C\J CM 



8 



S 

in 

CM 



in oinoooooooooo 
• •••••••••••• 

9^ rs» CM CM <X> CO in in O r- CM 



o o 



tn m 

CMCnCMU>r^CMOOO^lrtr-rO»- 



in 



r— CMCO^miOI^OOCnO^CMfO j£J2 



^ O (/) 
01 

jm: 01 

O «0 ^ 

U 3 « 

•r- a U 

I- f- 

o> ^ *9 

u < s: 



i/> 01 

o> s» 
o 

o 

3 01 

u 

^ 

(O 01 

CO CO 



u 

01 

o 



01 

o 
o> 

CO 

o 



s 

01 0) 

> M 

•r* ^ 
C 

XI o 

C 

O 

u u 

01 

> lA 

•r- C 

W O 

o o 



c 

01 

Ol 
01 



XI 

in «d 
c 

^ 0} 

X s: 



u 

01 
• 01 

0 u 

LU > 

2 01 
CO 

C 01 

10 > 

•r- •r» 

U 4^ 

1- U 

C 01 

x: 4-> 
u o 

01 1. 



3 

c • c 

O CO 01 

4^ ui in 

« c • V 

a. ^* 

3 *r» to 

^ 5^ " 

t- a.1— f- 

C -(^ c 

X «=>•»- 



157 



ERIC 



1?4 



XI 
.10 



> z 

4^ U 

II 

o m 
u z: 
c 

c 



I 



u ^ 
O 01 

u u 

Qu 01 
S» C 

<0 C 
4i 01 

O 3 
0»H^ 

T- O 

O 

•r- (A 

^ o 
c 

« 01 

a: Q> 
to 

C L. 
<0 0> 

I* 

0) c 



c 

«/l 
01 

01 

4^ a 

C r- 
1-4 CL 



c 

01 



C 



•8 



0^X1 

o > 

CL-r- 
C Q 



4J 

oil— «o 
o ooc 
u u 

Ui 



10 



10 

cx 

u 
u 
o 



in u9 o tn lo 
cvj o O <M CM 



S ^ S S o in Q 

O O O O O CM o 



s 



o in 

O CM 



o 

CM 



« lO ID 



lO « CM 
CO r« 



r- in CM 
CM ^ 



€M 



o in o o o o 
in CM o in in o 



in 

CM 



o o o 
o o o 



in o 



o o o 
o o in 



CM CM CM 



lO ^ f— 



r— in lO 



in 

in 



in in 



in 



in 



inr-«inior^iDCM00insocMCM 



in 

^ cn 00 



cMoo^invor^ooo^o^CM 



<*) ^ in 




ERIC 



158 



1?5 



A review of the data listed In Table 14 Indicates that significant 
contributors to d^ (177.37) were the Printing Craftsmen cluster (36.00), the 
Drivers and Dellverymen cluster (42.25) and the Food Service Workers cluster 
(25.00). Enrollment ranked higher than the combined manpower needs— student 
Interest factor In the Printing Craftsmen cluster. The Drivers and Delivery- 
men cluster and the Food Service Workers cluster ranked lower In enrollment 
than they ranked In the combined manpower needs— student Interest factor. 

FURTHER EXAMINATION OF THE DATA 

Since Hypothesis 1 was retained on the basis of a relatively weak 
correlation. Hypothesis 2» A and B, (Alternative 2) were examined to determine 
If one of the two criteria, student Interest or manpower needs, had recel'^ed 
greater emphasis In past planning than the other criterion. The correlation 
between student Interest and enrollment was .6384 (see Table 15) while the 
correlation between manpower needs and enrollment was .4893 (see Table 16). 
This Indicates that student Interest has received precedence as a planning 
criterion In the past. 

Neither of these correlations was as great as the correlation between 
the rank of clusters based on a combination of manpower needs and student 
Interest and the rank of clusters based on enrollment. (Note: This correla- 
tion was .6833: see Dieposltlon of Hypothesis 2, Alternative 1). This Indi- 
cates that while student Interest received priority as a planning criteria, 
manpower needs was also considered In the planning process. 

SUMMARY 

The findings developed In this chapter Indicate the following rela- 
tionships between student Interests manpower needs and past vocational and 
technical education planning in Kansas. 

1. Manpower needs and student interest are compatible criteria for 
planning vocational and technical education programs. 

2. There is an extremely strong indication that planning in the past 
has been based on a combination of the student Interest and manpower needs 
criteria. 
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3. There Is also a strong Indication that student Interest has been 
emphasized over manpower needs In past planning. 
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FOOTNOTES 



'Department of Health, Education and Welfare, Office of Education, 
Manpower Administration, Vocational Education and Occupations . (Washington: 
Government Printing Office, 1969}, pp. 3-198. 
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Chapter 15 

CONCLUSIONS, RECOMMENDATIONS AND SUMMARY 
INTRODUCTION 

This chapter contains a list of conclusions based on the findings of 
the study. Recommendations originating from the conclusions are Indicated. 
A summary of the study completes the chapter. 

CONCLUSIONS 

The following conclusions Mere reached based on the findings of the 

study: 

1. It Is feasible to use a coirblnatlon of student Interest and man- 
power needs as a criterion for planning vocational and techn^>cal education. 

2. It appears that Kansas vocational and technical education has been 
planned using a combination of manpower needs and student Interest as one of 
several criteria. 

3. In the past» It appears that Kansas vocational and technical 
education planners have used student Interest more than manpower needs for 
planning purpcf?^. 

4. Since there Is not a perfer.t correlation between manpower needs 
and student Interest, a weighting scheme must be used when considering these 
two criteria In the planning process. 

5. Some factors not Investigated In this study have a marked Influence 
on the program planning process. The combination of student Interest and man- 
power needs account for approximately forty-seven percent (.685 ) of the 
planning for vocational and technical programs In Kansas. Separately, student 
Interest accounts for approximately forty percent (.49^) of the planning. 

6. Despite the discovery of a significant positive correlation be- 
tween the averaged ranks of occupational clusters for manpower needs and 
student interest, and the rank for program enrollment, discrepancies exist 
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b«tMetii the two categories for certain occupational clusters. For example* 
Agricultural Workers have a noticeably higher rank for program enrollment 
than for the combined planning criteria. The Drivers and Dellverymen and 
Ibod Service Workers clusters rank higher for the combined planning criteria 
than for enrollment. 

PECONMENDATIONS 

The following reconmendatlons are made based on the conclusions reached 
In the study: 

1. It Is recommended that the Kansas State Department of Education 
continue to use manpower needs and student Interest as dual criteria In the 
vocational and technical program planning process as outlined In the 1968 
Amendments to the 1963 Vocational Education Act. 

2. It Is recomnended that the Kansas State Department of Education 
develop a weighting system relative to the manpower needs and student Interest 
criteria on which future vocational and technical programs should be based. 

3. It Is recommended that the Kansas State Department of Education 
establish a system to Inform students about occupations where manpower needs 
are high and student Interest Is low. Implementation of the career education 
concept should provide an excellent opportunity for promulgating this Infor- 
mation. 

4. It Is recommended that research be conducted to determine why 
discrepancies exist between ranks for the combined student Interest— manpower 
needs factor and program enrollment In specific occupational clusters. 

5. It Is recomnended that further research be conducted to determine 
what criteria other than manpower needs and student Interest have been used 
to plan vocational and technical education In Kansas. 

6. It Is recomnended that research be conducted to determine the 
effects occupational Interests of specific types of students such as the dis- 
advantaged, handicapped, different age groups, males and females have on the 
planning of vocational and technical programs In Kansas. 

7. It Is recofimended that studies Identical to the one just completed 
be conducted In the future to assess trends In manpower needs and student 
Interests and their relationship to the planning process. 
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SUMMARY 



This study was concerned with Identifying the effect of authorized 
criteria on the planning of vocational and technical programs in Kansas. The 
criteria that were supposed to have been given serious consideration when 
establishing vocational and technical programs were manpower needs and student 
Interest. In an effort to determine the effect of these criteria on the plan- 
ning process, attempts were made to find relationships between manpower needs, 
student Interest and program enrollment. Program enrollment was considered a 
direct measure of the program planning process. 

Sample occupational data was acquired for the three categories. Amounts 
obtained for every occupation were clustered using census arrangements and 
ranked from the cluster with the largest amount to the cluster with the small- 
est amount for each category. Manpower needs amounts by occupation were ob- 
tained from the Kansas Employment Security Commission. Student Interest amounts 
were acquired from the recorded occupational references to the K-VIEW system. 
Program enrollment amounts were represented by data obtained from the Division 
of Vocational Education, Kansas State Department of Education. 

Several hypotheses were examined using the Spearman Rank Coefficient 
or Correlation to expose significant positive correlations between manpower 
needs, student Interest and program enrollment. A set procedure was followed. 
If a significant positive correlation was found between the ranks for manpower 
needs and student Interest, an average of the ranks for these two criteria would 
be compared with the ranks of program enrollment. A significant positive cor- 
relation between the combined factors and program enrollment would Indicate 
that both manpower needs and student Interest were used In the planning process. 

If no significant positive correlation was found between manpower needs 
and student Interest, the Spearman formula would be used to determine If either 
of the two criteria, when matched with program enrollment, predominated In the 
planning process. 

The computed statistic for matching the ranks of occupational clusters 
for manpower needs and student Interest indicated a significant positive cor- 
relation and compatibility of the two criteria. An average of the ranks of 
occupational clusters for these criteria compared with the ranks for program 
enrollment showed another significant nosilive correlation. 
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since the correlation betneen the manpoMer needs— student Interest fac* 
tor and program enrollment was considered a weak group prediction of positive 
correlation by Borg, further analysis was conducted to explore the possibility 
of relationships between manpower needs and program enrollment* and student 
interest and program enrollment* The Pearson formula was used to compare the 
ranks of the occupational clusters for student Interest to program enrollment. 
The same procedure was followed to determine the relationship between manpower 
needs and program enrollment. Results of these comparisons revealed that 
student Interest showed a greater positive correlation with program enrollment 
than manpower needs. 

The findings of the study were that (1) student Interest and manpower 
needs are compatible criteria for planning vocational and technical programs, 
(2) a combination of student Interest and manpower needs was probably used 
for planning vocational and technical programs In Kansas, and (3) student 
Interest In contrast to manpower needs, most likely, predominated In the plan- 
ning process. 

One conclustlon reached, based on the findings of the study » was that 
student Interest and manpower needs are compatible criteria for planning voca- 
tional and technical education. It was concluded that a combination of man- 
power needs and student Interest was used among several criteria In planning 
vocational and technical education In Kansas. Of these two criteria, student 
interest appears to have the greatest Influence on planning. 

The disclosure of a less than perfect correlation between program en- 
rollment and a combination of student Interest and manpower needs led to the 
conclustlon that a weighting system should be used when considering these two 
criteria In the planning process. The Influence of student Interest, manpower 
needs and the student Interest— manpower needs combination of the planning 
of vocational and tehcnical programs resulted In the conclustlon that factors 
other than manpower needs and student Interest affect the planning of programs. 
The last conclusion was that noticeable differences existed between the ranks 
for specific occupational clusters when comparing the averaged ranks for man- 
power needs and student Interest to program enrollment. 

A list of recommendations was made based on the conclusions reached In 
the study. It was recommended that the Kansas State Department of Education 
be encouraged to continue using a comblnitlon of student Interest and manpower 
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needs for planning vocational and technical programs. It was recommended that 
a weighting policy be established relative to the manpower needs and student 
interest criteria. The Implementation of an occupational Information system 
as a part of career education to Inform students of ctrefir opportunities where 
demand Is high and supply low was suggested. An Investigation of the differ- 
ences between the averaged ranks for student interest and manpower needs and 
the ranks for program enrollment for specific occupational clusters was pre- 
scribed. 

Research was encouraged to determine what criteria other than manpower 
needs and stident Interest affect program enrollment. It was advised that the 
occupational Interests of the disadvantaged, handicapped, different age groups, 
males and females be explored to discover their effect on the planning process. 
The final recoirmendatlon was that future studies Identical to the one just 
completed be conducted to assess trends In manpower needs and student Inter- 
ests and how these criteria relate to vocational and technical program plan- 
ning. 



1H3 

168 



Part 4 



AN ANALYSIS OF THE NET MANPOWER NEEDS IN THE KANSAS 
CITY STANDARD METROPOLITAN STATISTICAL 
AREA FROM 1972 THROUGH 1976 



Brynjulv D. Norhelm 
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